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ON  THE  VARIOUS  STAGES  OF  DEVELOPMENT  OF 
SPERMATOBIUM,  WITH  NOTES  ON  OTHER  PAR- 
ASITIC SPOROZOA. 

BY    GUSTAV    EISEN. 

[  With  Plate  i.  ] 

Spermatobium  nov.  gen. 

The  hosts  of  this  parasitic  sporozoan  are  two  oligo- 
chaeta,  Eclipidrilus  frigidus  and  Phanicodrilus  taste^ 
both  found  on  the  Pacific  Coast  of  North  America,  the 
former  in  the  Californian  Sierra  Nevada  at  high  alti- 
tudes, the  latter  in  the  mountains  of  the  Cape  Region  of 
Baja  California,  Mexico,  at  an  altitude  of  about  4,000 
feet.  In  both  hosts  the  Spermatobium  is  confined  to  the 
sperm-sacs,  where  in  the  young  stages  it  occupies  the  in- 
terior of  a  sperm  cell,  but  in  later  stages  lives  free  in  the 
sperm-sac  outside  the  sperm  cells. 

Although  in  the  following  I  have  described  all  the  va- 
rious stages  as  belonging  to  one  and  the  same  form,  it  is 
evident  that  we  here  have  to  deal  with  two  distinct  species, 
of  similar  structure,  but  differing  very  markedly  in  size 
of  the  adult,  but  principally  in  the  size  of  the  cytospheres. 
That  this  difference  is  not  dependent  upon  the  host  in 
which  they  live  is  evident  from  the  fact  that  the  Sperm- 
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atobium  inhabiting  the  smallest  host  is  the  largest  and 
possesses  the  largest  cytospheres,  while  vice  versa  the 
larger  host  houses  the  smaller  species  with  the  smaller 
cytospheres.  While  in  one  and  the  same  individual  host 
the  size  of  the  adult  Spermatobia  may  differ  some,  I  have 
never  observed  the  cytospheres  of  the  respective  speci- 
mens to  differ;  this  of  course  makes  the  difference  in 
size  of  the  cytospheres  in  the  two  species  to  be  of  great 
importance.  I  believe,  therefore,  I  am  justified  in  estab- 
lishing two  species,  especially  as  I  may  thereby  call  atten- 
tion to  similar  differences  in  other  sporozoa. 

Spermatobium  Freundi  n.  sp.     Figs,  i  to  4,  6  to  9,  ii  to 
18,  20  to  32,  34  to  37,  39  to  41,  43  to  45. 

Host,  Pkatiicodrilus  iaste,  an  oligochjet  from  the  Sierra 
El  Taste  in  the  Cape  Region  of  Baja  California,  Mexico. 

Adult  and  sporogonium  (pansporoblast)  about  one-half 
the  diameter  of  those  of  the  following  species.     Cyto- 
spheres about  half  the  diameter  of  those  of  the  following 
species. 
Spermatobium  eclipidrili  n.  sp.     Figs.  5,  10,  19,  38,  38, 
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HabitcU.  In  my  late  paper  oh  Eclipidrilus  I  have  re- 
ferred to  the  occurrence  of  this  annelid  in  two  separate 
localities  at  different  elevations.  One  is  a  cluster  of 
springs  on  the  south  slope  of  the  middle  fork  of  King's 
River  in  California,  at  an  altitude  of  about  ii,ooo  feet. 
The  water  in  these  springs  is  very  cool — icy,  in  fact — 
very  clear,  transparent,  without  apparent  trace  of  sus- 
pended sediment.  The  bottom  is  very  sandy,  here  and 
there  covered  with  water  mosses.  The  hosts  of  Sperm- 
atobium  live  in  the  sand  or  fine  sediment  among  the  roots 
of  the  moss,  etc. 

In  another  locality,  the  Three  Spring  Meadow  on  the 
north  fork  of  King's  River,  this  protozoa  was  not  found, 
though  Eclipidrilus  is  common  there,  too.  The  water  in 
these  springs  is  less  pure  with  more  sediment,  and  the 
Eclipidrili  were  found  crawling  in  decayed  wood,  etc. 
The  altitude  was  only  about  7,000  to  8,000  feet.  I  refer 
thus  in  detail  to  these  localities,  because  other  protozoa 
Hamagregarina  nasuta  were  found  to  infest  in  countless 
numbers  the  same  hosts,  from  the  higher  altitude  and 
the  purer  and  cooler  water,  while  in  those  from  the  lower 
locality  and  the  less  pure  water  they  were  totally  absent — 
that  is,  the  Hamagregarina  nasuta  as  well  as  Spermato^ 
bium  eclipidrili, 

Phcenicodrilus  taste  occurs  in  the  mountains  of  the  Cape 
Region  of  Baja  California,  at  an  altitude  of  4,000  feet, 
and  lower  down  to  the  coast,  about  fifty  to  sixty  miles 
north  of  Cape  San  Lucas. 

METHOD    OF    INVESTIGATION. 

The  Eclipidrili  were  in  rather  poor  state  of  preserva- 
tion, having  been  hardened  and  kept  in  alcohol.  The 
Phoenicodrili  had  been  carefully  fixed  in  a  solution  of  cor- 
rosive sublimate  and  afterwards  hardened,  some  in  abso- 
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lute  alcohol,  others  in  formaline.  But  notwithstanding 
the  different  conditions  of  the  hosts,  the  protozoa  did  not 
show  any  prominent  difference  in  structure,  the  caryo- 
plasm  only  being  less  distinctly  stained  in  the  alcoholic 
specimens.  I  am  therefore  satisfied  that  the  structure  here 
represented  and  figured  is  the  real  one.  This  I  believe 
with  the  more  confidence  as  Beddard  has  shown  that  the 
protozoa — Gregarina  of  Perichffita — do  not  generally 
change  their  form  and  structure,  even  when  attacked  by 
powerful  reagents.  Much  of  the  success  in  observing 
protozoa  depends  upon  the  staining,  especially  so  in  this 
form,  which  was  not  greatly  sensitive  to  the  common 
stains  of  hfematoxylon,  methyl  green,  safranine,  etc. 
After  having  tried  a  dozen  or  more  stains  at  my  disposal, 
I  found  the  following  method  to  be  superior  to  any  other, 
and  to  give  by  far  the  finest  nuclear  images: 

1.  Staining  of  the  hosts  in  toto  in  very  weak  Dela- 
field's  hsmatoxylon  or  in  Ehrlich's  ammonia  hfematoxy- 
lon. 

2.  Hardening  and  sectioning  in  parafHne. 

3.  The  slide  fixing  consisted  simply  of  distilled  water 
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never  be  melted,  but  the  paraffine  dissolved  in  pure  tur- 
pentine or  xylol. 

When  the  latter  is  at  last  removed  by  alcohol  the  slides 
are  stained  by  a  saturated  solution  of  orange  G.  in  33 
per  cent,  alcohol.  The  stain  should  be  left  on  only  a  few 
seconds,  then  immediately  washed  off  in  95  per  cent,  al- 
cohol. If  too  darkly  stained  wash  gradually  off  with 
weaker  alcohol  until  the  proper  tint  has  been  found.  It 
is  better  not  to  have  the  shade  too  bright  yellow.  Pure 
water  will  wash  out  all  of  the  stain. 

If  it  is  found  that  nuclei  of  the  hosts  are  not  sufficiently 
brightly  or  darkly  stained  by  the  haematoxylon,  the  slide 
may  be  again  stained  by  a  weak  solution  of  Ehrlich's  am- 
monia haematoxylon,  under  the  microscope.  Clear  with 
oil  of  bergamot,  mount  in  gum-thus  in  xylol.  Such  sec- 
tions give  exceedingly  good  images.  The  nuclei  of  the 
hosts  were  stained  by  the  haematoxylon,  while  the  nuclei 
of  the  protozoa  were  stained  by  the  orange  and  well  dif- 
ferentiated. The  nucleoli  were  nearly  always  stained 
deep  yellow,  while  the  other  part  of  the  nucleus  was 
lighter ;  chromosomes  and  microsomes  in  the  nuclei  were 
always  stained  very  dark  brown.  The  cell  plasma  of  the 
protozoa  were  stained  lightly  by  the  haematoxylon.  A 
prolonged  staining  with  only  haematoxylon  would  stain 
the  protozoa  nuclei,  but  such  prepared  sections  did  never 
show  the  elements  and  structure  of  these  nuclei. 

I  will  also  here  call  the  attention  to  the  very  great  ad- 
vantages of  gum-thus  in  xylol  as  a  mounting  medium,  it 
giving  images  far  superior  to  those  by  Canada  balsam  or 
damar. 

IMMATURE    INTRACELLULAR    STAGES.       Fig.    la,  ^,  C. 

The  youngest  stages  of  Spermatobium  which  I  have 
been  able  to  observe  are  seen  in  the  spermatogonium,  or 
the  mother  sperm  cell  after  it  has  dropped  from  the  testis 
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into  the  sperm-sac.  This  stage  is  intracellular,  the  par- 
asites having  entered  the  cell  and  are  feeding  on  its  con- 
tents. In  size  the  young  Spermatobium  is  there  not  any 
larger  than  the  fully  developed  spore  (fig.  i»,  b,  c),  though 
I  do  not  thereby  wish  to  say  that  it  is  the  spore  which  has 
been  transformed  into  an  immature  Spermatobium,  as  on 
this  point  I  am  yet  in  doubt.  This  stage  is  but  slightly 
larger  than  the  nucleus  of  the  spermatogonium  of  the 
host  (fig.  la). 

The  protozoan  may  at  this  stage  be  described  as  a  small 
cell  with  nucleus  and  nucleolus,  the  cell  being  of  various 
forms,  round  or  oblong,  the  nucleus  always  round  and  the 
nucleolus  globular  and  well  defined.  Generally,  how- 
ever, the  protozoan  is  pointed  oviform,  as  in  the  fig.  la. 
In  the  following  I  will  always  refer  to  the  two  or  three 
principal  parts  of  the  protozoan  as  cell  or  cytosome,  nu- 
cleus or  caryosome  and  nucleolus,  the  definitions  of  which 
are  the  general  accepted  ones.  The  cytotheca  is  thin 
and  structureless,  frequently  wavy  and  ruffled. 

THE    CYTOPLASM, 
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As  the  intracellular  protozoan  grows,  it  gradually  fills 
out  the  larger  part  of  the  host's  spermatogonium.  The 
nucleus  of  the  latter,  however,  remains  intact  to  the  last, 
and  I  am  doubtful  if  it  is  really  at  any  time  consumed  by 
the  parasite.  Fig.  ib  shows  this  stage  of  the  protozoan. 
The  remains  of  the  spermatogonial  cytosome  is  seen  out- 
side of  the  edges  of  the  protozoan.  On  the  figure  they 
are  slightly  colored  yellow;  on  the  slide,  however,  they 
were  stained  light  blue  by  the  haematoxylon,  only  the  nu- 
cleolus of  the  spermatobium  having  taken  the  yellow  stain. 
As  will  be  seen  from  this  figure,  the  nucleus  and  nucleo- 
lus of  the  spermatobium  have  obtained  their  full  size, 
which,  however,  is  variable  in  different  individuals,  in 
this  instance  being  unusually  large.  The  nucleus  of  the 
spermatogonium  shows  yet  plainly  its  chromosomes,  which 
apparently  have  not  been  in  the  least  affected  by  the 
parasite. 

FREE    IMMATURE    STAGE.       FigS.   2,  3. 

In  this  stage  the  protozoan  is  seen  free  from  the  sperm- 
atogonial host,  living  an  intercellular  life  in  the  fluid  sur- 
rounding the  various  developmental  stages  of  the  sperm- 
atozoa in  the  sperm-sac  of  the  host.  This  mode  of  exist- 
ence is  kept  on  until  after  the  formation  of  the  spores  or 
sporocysts.  In  fig.  2a  is  represented  a  young  sperm- 
atobium lately  having  left  the  spermatogonium  of  the 
host.  Its  nucleolus  is  large  and  has  taken  the  stain 
deeply.  The  boundary  of  the  caryosome  is  at  this  stage 
often  even  forming  a  globe;  but  this  is  not  always  the 
case,  nor  is  it  typical  of  this  stage,  as  both  previously 
in  the  intracellular  form  (fig.  i^),  as  later  (fig.  2^),  may 
the  caryotheca  be  wavy  and  irregular  in  outline.  In  fig. 
2a  the  cytoplasm  is  seen  to  be  differentiated,  there  ap- 
pearing several  pellucid  vacuoles  at  the  apex.  In  fig.  2b 
the  cytoplasm  forms  a  network,  consisting  entirely  of  a 
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grainy  matter  with  a  few  more  deeply  staining  micro- 
somes, li  this  stage  is  previous  to  or  later  than  the  one 
represented  in  fig.  2a,  I  am  not  able  to  say. 

After  these  stages  are  passed  the  spermatobium  as- 
sumes a  broader  shape,  and  at  the  same  time  the  cyto- 
plasm is  seen  to  be  differentiated.  Clear,  rounded,  pel- 
lucid sacs  or  vacuoles  of  different  size  begin  to  form 
in  the  center  of  the  cell,  while  at  the  surface  below  the 
cytotheca  are  seen  accumulating  very  small,  extremely 
regular,  globular  bodies.  The  former  I  term  for  the 
present  simply  vacuoles,  the  latter  cytospheres.  The 
vacuoles  are  first  seen  in  the  vicinity  of  the  nucleus  and 
opposite  to  it  (figs,  3a  and  38*).  Their  contents  do  not 
stain,  but  in  some  I  could  detect  a  faint  shading  in  their 
center.  They  are  of  different  sizes;  the  largest  appear 
nearest  the  center,  the  smaller  further  away,  or  mixed 
in  with  the  other  in  an  irregular  manner  (fig.  3a).  The 
cytospheres  are  at  first  few  and  gradually  increase  in  num- 
ber. Correspondingly  the  vacuoles  decrease  in  number 
and  size,  and  at  last  the  protozoan  cytoplasm  contains 
nothing  but  cytospheres  of  the  same  size  and  shape,  the 
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In  the  first  stages  when  the  first  cytospheres  are  formed 
their  bodies  are  somewhat  smaller,  but  they  quickly  in- 
crease in  size;  at  least,  the  more  numerous  the  larger 
they  are  up  to  a  certain  point.  The  first  cytospheres  are 
seen  only  near  the  surface,  below  the  cytotheca,  irregu- 
larly distributed  in  groups,  like  land  and  oceans  on  a  map. 
What  I  consider  the  adult  individual  is  solid,  so  to  say, 
with  cytospheres,  the  vacuoles  then  having  entirely  dis- 
appeared, and  even  the  interior  containing  cytospheres. 

CYTOSPHERES. 

The  cytospheres  are  small,  perfectly  globular,  glassy, 
pellucid  bodies,  which  do  not  stain  with  orange  G.,  and 
only  verj'  faintly  with  haemotoxylon,  though  the  latter  can 
hardly  be  called  staining,  but  may  rather  be  termed  soil- 
ing. In  fact,  they  remain  pellucid  to  the  last,  with  the 
exception  of  a  central  spot  of  darker  color,  the  latter, 
however,  not  being  due  to  any  stain.  Soon  after  the  ap- 
pearance of  the  cytospheres  this  spot  is  seen  to  be  very 
small,  exceedingly  well  defined  and  very  dark,  merely 
appearing  as  a  single  point  (figs.  lo^,  14),  sometimes 
surrounded  by  a  white  zone. 

At  what  I  suppose  a  later  stage  in  the  cytosphere,  this 
central  dot  or  cytosphero-center  enlarges  and  appears  as 
a  small  circular  disc  (fig.  16),  also  well  defined,  the 
boundary  being  much  the  darkest.  At  a  later  stage  yet, 
the  cytosphero-center  becomes  diffuse,  and  gradually  oc- 
cupies a  large  part  of  the  cytosphere.  This  is  the  charac- 
ter of  the  cytospheres  at  the  end  of  the  formation  of  the 
sporogonia  and  sporoblasts(figs.  18,  20) .  After  the  pseudo 
navicella  spore  is  formed,  the  cytospheres  diminish  in 
size,  and  finally  are  seen  to  possess  only  about  one -half 
the  diameter  of  the  original  cytosphere  (fig.  26).  I  be- 
lieve this  diminished  size  is  caused  by  a  division  of  the 
cytosphere  into  four  parts,  as  I  have  obser\'ed  a  number 
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of  cytospheres  in  a  spore  showing  the  appearance  of  di- 
vision (fig.  33a),  the  dark  center  remaining  outside  of 
the  four  new  microcytospheres.  If  the  division  goes  still 
further  I  am  unable  to  state.  It  is  not  unlikely  that  it 
does,  as  no  such  microcytospheres  are  seen  in  the  young 
protozoan.  The  cytospheres  probably  correspond  with 
the  amyloid  granules  of  Biltschli,  and  appear  to  be  present 
in  most  sporozoa.  Besides  the  cytospheres  and  the  vacu- 
oles the  cytosome  contains,  especially  in  the  earlier  stages, 
a  diffuse  darker  staining  plasma  (Bg.  la,  etc.),  which, 
however,  mostly  disappears  from  view  as  the  cytospheres 
accumulate  and  increase  in  number.  But  little  of  this 
plasma  is  seen  in  the  fully  developed  form,  and  only  rarely 
is  any  found  in  the  sporulation  stage  (fig.  lOa),  and  then 
generally  around  the  nucleus. 

NUCLEUS. 

A  nucleus  is  nearly  always  present  and  well  developed, 
though  the  chromatin  bodies  are  not  well  definable.  The 
nucleus  shows  some  very  decided  phases  of  development 
and  differentiation  proceeding  along  two  different  lines, 

>rdinglv  as  its  diviaion  is  caused  by  simple  buddir 
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possess  a  nucleolus,  of  distinct  form  and  appearance, 
which  I  will  describe  later  on.  In  its  earliest  stage  the 
nucleus  is  clear,  globular,  surrounded  by  a  circular  cary- 
otheca  of  considerable  thickness.  As,  however,  I  have 
frequently  found  the  outline  rosette-like  (figs,  ^ic;  id), 
I  believe  that  it  possesses  an  amoeboid  movement,  al- 
ready in  the  very  early  stage,  when  the  protozoan  is 
yet  confined  to  the  spermogonium  of  the  host  (fig.  id). 
In  most  of  the  intercellular  Spermatobia  the  caryo- 
theca  was  wavy,  slightly  folded,  showing  signs  of  hav- 
ing altered  its  shape  (fig.  41^  and  d).  Some,  however, 
possessed  the  regular  circular  outline.  The  caryotheca 
always  stains  readily  but  not  deeply  with  the  orange  G. 
Of  the  contents  of.  the  caryosome — disregarding  the  nu- 
cleolus for  the  present — I  could  sometimes  distinguish 
two  different  substances:  one  protoplasmatic,  by  far  the 
most  abundant,  and  also  a  darker  staining,  more  regularly 
grained  part,  probably  the  chromosomes.  How  far  these 
respective  substances  in  the  resting  nucleus  correspond 
with  the  chromosomes  and  microcaryosomes,  etc.,  of 
higher  nuclei  I  am  unable  to  say,  as  they  are  not  well 
differentiated  until  in  the  latter  stages  of  sporulation,  where 
chromosomes  and  filaments  may  be  distinctly  recognized. 
We  may  distinguish  several  distinct  stages  of  nuclear  de 
velopment,  each  one  of  which  presents  some  characteris- 
tics of  importance : 

1.  Resting  macronucleus,  with  perfect  caryotheca,  dif- 
fuse caryoplasma,  single  large  nucleolus  with  several  in- 
tranucleolar  bodies. 

2.  A  maboid  nucleus y  or  the  first  stage  of  sporulation 
in  which  the  former  resting  macronucleus  divides  itself  in 
numerous  micronuclei  by  an  apparently  amoeboid  bud- 
ding or  diffusion  of  the  caryoplasm  in  among  the  cyto- 
spheres.     The  amitotic  stage. 
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3-  Micronuclei,  or  contracting  stage,  in  which  the  dif- 
fused caryoplasm  is  concentrated  at  regular  intervals, 
forming  a  large  number  of  micronuclei. 

4.  Caryoktnetic  stage,  in  which  the  micronuclei  fur- 
ther divide  by  caryokinesis. 

In  the  earlj'  stages  of  the  macronucleus  the  caryoplasm 
is  small  in  quantity,  generally  arranged  along  the  inner 
wall  of  the  caryotheca  (6g.  ^b),  staining  in  places  more 
darkly,  probably  as  small  chromosomes. 

In  the  more  developed  protozoan  the  caryoplasm  tills  a 
large  part  of  the  caryosome,  is  of  a  streaky,  ramified  nat- 
ure, the  ramifications  evidently  proceeding  from  a  center 
near  or  around  the  nucleolus  (figs.  7,  41).  In  unstained 
specimens  the  nucleus  appears  always  as  a  light  round 
spot,  with  the  darker  nucleolus  in  the  center.  It  is  first 
only  at  a  more  advanced  stage  that  it  takes  the  stain. 

In  the  fully  developed  Spermatobium  the  caryoplasma 
stains  freely  yellow,  but  not  as  deeply  as  the  nucleolus. 
Even  a  prolonged  exposure  to  hsematoxylon  fails  to  stain 
it  in  a  distinct  way,  and  it  is  entirely  due  to  its  affinity  to 
orange  G.  that  it  becomes  well  defined.     The  most  in- 
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roblasts  and  shuttle  spore.  In  every  such  instance  I 
found  the  arrested  or  undeveloped  sporogonium  deficient 
in  or  entirely  without  nucleus,  only  possessing  cytospheres. 
I  believe  that  it  is  want  of  sufficient  nuclear  matter  which 
has  caused  the  development  of  sporoblasts  to  cease.  In 
fig.  45  I  have  figured  such  a  Spermatobium  in  which  a 
part  has  been  arrested  in  its  development  while  the  other 
has  already  produced  spores.  How  this  deficiency  in 
caryoplasm  originated  in  this  instance  I  cannot  say,  but 
it  may  depend  on  two  distinct  causes:  either  the  cary- 
oplasm moved  the  larger  part  of  its  bulk  to  the  part  which 
later  on  developed,  this  as  I  believe  causing  a  division  of 
the  original  sporogonium  into  two  smaller  sporoblast,  or 
the  caryoplasm  may  from  some  cause  or  other  have  been 
destroyed  in  one  sporoblast  while  not  in  the  other.  That 
the  two  sporoblasts  originally  belonged  to  a  single  pans- 
poroblast I  judge  from  the  remains  of  the  original  cyto- 
theca,  which  is  yet  seen  surrounding  the  two  sporoblasts. 

NUCLEOLUS. 

But  before  I  describe  this  diffusion  and  subdivision  of 
the  nucleus  proper,  it  will  be  in  order  to  consider  the 
form,  structure  and  nature  of  the  nucleolus.  I  believe  it 
safe  to  say  that  the  nucleolus  is  always  present,  even  if 
not  always  under  the  same  form  and  of  the  same  size.  I 
have  never  seen  a  single  fully  developed  Spermatobium 
which  did  not  possess  a  nucleolus  of  some  size,  small  or 
large,  and  when  the  caryoplasm  diffuses  the  nucleolus 
remains,  though  sometimes  in  greatly  diminished  form, 
until  the  very  last,  when  its  final  division  or  disintegra- 
tion takes  place ;  it  apparently  does  not  move  with  the 
caryoplasm. 

In  its  perfect  form,  even  in  the  intracellular  stage  of 
the  Spermatobium,  the  nucleolus  consists  of  one  single,, 
globular  body,  varying  in  size  from  one -third  to  three- 
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fourths  the  diameter  of  the  nucleus.  It  is  nearly  always 
very  regular  in  outline,  strictly  globular,  and  in  its  early 
stages  shows  a  homogeneous  consistency,  its  plasma  stain- 
ing intensely  and  evenly  with  orange  G.,  but  not  with 
hxmatoxylon  nor  with  methyl  green,  and  only  faintly 
with  safranine  {figa-  i6;  4^;  7^,'  41^,  etc.).  In  the 
free  Spermatobium  the  nucleolus  always  contains  one 
or  more,  up  to  six,  minute  round  intranucleolar  bodies  of 
different  sizes  and  of  an  intensely  light-refracting  nature. 

These  intranucleolar  bodies  are  often,  but  not  always, 
surrounded  by  a  transparent  sphere,  like  a  vacuole  (fig. 
^6J.  In  very  young  Spermatobia  they  are  absent  or  few 
in  number;  in  adult  specimens  again  they  are  more  nu- 
merous, and  I  have  counted  six  or  eight — some  larger, 
some  smaller  (fig.  ^i<i-)  In  a  young  Spermatobium  the 
nucleolus  appears  homogeneous,  but  in  older  specimens, 
especially  those  which  are  in  the  stage  of  division  by 
sporulation  (fig,  lOb),  I  have  nearly  always  found  the 
nucleolus  to  contain  a  number  of  round,  lighter-appearing 
globules,  which  certainly  do  not  appear  as  if  they  were 
vacuoles,  but  rather  as  differentiated  nucleolar  matter. 

I  have  also  bat  rarfly  seen  a  vacuole.     At  other  times 
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1.  Budding  proper  of  the  caryoplasm,  by  means  of 
fine,  thread-like  elongations  from  the  nucleus  proper. 

2.  Formation  of  caryoplasmic  nodes  at  certain  at  first 
irregular,  later  on  at  regular  intervals. 

3.  Growth  of  these  nodules  by  attraction  and  contrac- 
tion of  the  outlying  caryoplasmic  threads. 

4.  Final  division  of  these  secondary  or  micronuclei 
by  caryokinesis  and  their  moving  apart,  forming  the  final 
nuclei  preparatory  to  the  formations  of  the  pseudonavi- 
cella  spores. 

5.  To  this  may  be  added  the  division  or  disintegration 
of  the  nucleolus,  which  takes  place  later  on,  and  which 
does  not  appear  to  be  of  importance  in  the  formation  of 
the  micronuclei.  In  some  instances  the  nucleolus  remains 
intact  for  some  time  after  the  division  and  redistribution 
of  the  caryoplasm. 

The  first  indication  of  a  division  of  the  macronucleus 
is  seen  in  the  unequal  'distribution  of  the  caryoplasm 
within  the  caryotheca.  The  latter  at  the  same  time  as- 
sumes an  irregular  outline  and  soon  disappears  entirely 
(fig.  *]a  and  b).  But  even  before  the  caryotheca  has 
vanished,  the  caryoplasm  has  penetrated  its  walls  and  ac- 
cumulated outside  of,  but  adjacent  to  the  latter.  From 
these  agglomerations  caryoplasmic  filaments  are  seen  ex- 
tending irregularly  in  all  directions  (figs.  7  and  8) .  These 
caryoplasmic  filaments  when  properly  stained  may  be 
found  extending  all  through  the  cytospheres,  winding 
their  way  between  them.  At  certain  intervals  there  ap- 
pear thicker  nodes  on  the  filaments  and  from  these  nodes 
other  filaments  radiate  in  various  directions.  At  last  a 
stage  in  radiation  has  arrived  when  nodes  are  found 
at  fairly  regular  intervals  throughout  the  cytosome  (fig. 
ga  and  b).  At  this  stage  there  frequently  or  nearly  al- 
ways appear  one  or  more  darker  staining  bodies  in  the 
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nodes,  possibly  developing  chromosomes,  preparatory  to 
final  caryokinesis. 

These  nodes  appear  to  absorb  the  outlying  caryoplas- 
mic  filaments  by  which  they  were  at  first  connected  with 
the  mother  or  macronucleus.  During  all  this  radiation  of 
the  caryoplasm,  the  original  caryosome  appears  to  be 
growing  in  size,  and  it  is  able  to  furnish  plasma  for  forty 
to  sixty  micronuclei  before  diminishing  in  size,  while 
frequently  it  becomes  much  larger  than  in  its  early 
resting  stage.  Finally,  however,  the  original  caryosome 
generally  entirely  disappears,  though  this  may  not  always 
be  the  case,  as  sometimes  (as,  for  instance,  in  the  case 
figured  at  loa)  a  part  of  the  caryosome  as  well  as  some 
cytoplasm  remains  after  the  sporoblasts  have  already 
been  formed.  In  this  figure  to  the  upper  left  of  the  nu- 
cleus is  seen  a  bluish  mass,  consisting  of  caryoplasm  and 
unused  cytospheres.  The  nucleus,  colored  yellow,  has 
evidently  contracted  its  caryoplasmic  filaments,  as  none 
could  be  seen  either  around  the  remains  of  the  macro- 
nucleus  or  around  the  micronuclei.  The  nucleolus  again 
has  been  broken  up  into  one  larger  and  three  smaller  nu- 


DEVELOPMENT  OF  SPERM ATOBIUM.  1 7 

sporoblasts  with  inclosing  membrane,  the  outline  of  which 
is  more  or  less  distinct,  accordingly  as  the  spheres  are 
packed  closer  or  looser  together. 

4.  The  division  of  the  micronuclei  is  not  effected  by 
the  budding  process,  but  by  division  in  equal  parts  by 
caryokinesis. 

DIVISION    BY    CARYOKINESIS. 

After  the  cytospheres  have  been  attracted  into  sporo- 
blasts, each  one  surrounded  by  a  thin  membrane,  the 
micronucleus  begins  again  to  divide.  But  now  the 
division  is  not  effected  by  budding  but  by  a  distinct  ca- 
ryokinesis. Small  chromosomes  may  be  seen  scattered 
about  at  first  irregularly;  later  they  congregate  at  the 
equator,  and  finally  caryokinesis  takes  place.  I  have, 
however,  not  been  able  to  observe  either  asters  or  centro- 
somes,  the  highly  refractive  cytospheres  so  far  obscuring 
observation. 

Fig.  12  represents  such  a  sporoblast  with  a  single 
micronucleus.  In  Fig.  13  the  nucleus  has  divided  into 
two,  which  have  moved  to  opposite  poles,  and  these  sec- 
ondary micronuclei  have  again  divided.  The  two  upper 
ones  are  yet  connected  by  a  caryoplasmic  filament. 

DISINTEGRATION    OF    THE    NUCLEOLUS. 

The  first  indication  of  a  disintegration  of  the  nucleolus 
is  a  blurred  outline,  caused  by  small  irregular  drops, 
staining  exactly  as  the  nucleolus,  appearing  on  the  outer 
circular  surface  of  the  nucleolus  (fig.  8d).  Smaller, 
more  or  less  irregular  globules  are  seen  in  the  caryoplasm 
near  by,  and  in  more  advanced  specimens  nucleolar  frag- 
ments are  seen  in  the  various  or  in  some  of  the  cary- 
oplasmic nodes.  Sometimes  one  of  these  new  nucleoli 
are  larger  than  others,  staining  either  darker  or  lighter 
than  the  surrounding  caryoplasm.     Around  such  caryo- 

2d  Bxa..  Vol.  V.  (  3  )  Maj  18.  1896. 
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plasmic  nodes  the  cytospheres  are  seen  to  arrange  them- 
selves regularly. 

In  the  majority  of  the  new  cytoplasmic  micronuclei  I 
have  not  been  able  to  see  the  nucleoli,  but  I  think  it  is 
safe  to  say  that  they  are  frequently  present.  As  to  the 
relationship  of  the  nucleoli  found  in  the  micronuclei  with 
that  of  the  macronuclei  I  cannot  say  anything  with  cer- 
tainty from  observation.  I  believe,  however,  that  the 
nucleolus  of  the  macronucleus  dissolves  sooner  or  later, 
and  that  the  nuclei  found  in  the  micronuclei  are  really 
new  elements  not  directly  derived  from  the  macronucleus. 
Generally,  however,  the  nucleoli  remain  conspicuously, 
though  of  diminished  size,  long  after  the  macronuclei 
have  all  diffused  themselves  through  the  cytoplasm.  In 
the  newly  formed  spores  more  or  less  numerous  highly 
refractive  bodies  are  seen,  greatly  resembling  the  inter- 
nucleolar  bodies  and  probably  identical  with  them. 

Since  the  above  was  written  and  presented  for  publica- 
tion, I  have  received  the  paper  by  Dr.  L.  Rhumbler  on 
"Die  Enstehung  und  Bedeutung  der  Binnenkorper," 
and  I  am  pleased  to  say  that  I  Bnd  in  his  explanation  of 
and  action  of  the  nucleoli  a  satiafactor< 
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Structures  but  only  accumulations  of  organic  secretions  of 
different  states  of  liquidness,  appears  to  explain  the  nu- 
cleolar structure  of  Spermatobium. 

SPORULATION. 

The  sporulation  is  undoubtedly  the  chief  object  of  the 
adult  Spermatobium,  and  it  depends  chiefly  on  this  process 
for  the  maintenance  of  the  species.  In  the  various  phases 
of  sporulation  we  have,  in  fact,  the  larger  part  of  the  life 
history  of  this  protozoa.  Sporulation,  or  the  forming  of 
spores,  comprises  again  various  stages  of  development. 
These  are : 

A.  Preparatory  stages  and  amitosis. 

1.  Diffusion  or  budding  of  macronucleus. 

2.  Formation  of  numerous  micronuclei. 

B.  Formation  of  spores. 

3.  Attraction  by  the  micronuclei  of  cytospheres, 
forming  sporoblasts. 

4.  Divisions  of  micronuclei  by  caryokinesis. 

5.  Transformation  of  each  sporoblast  into  a  shut- 
de  spore. 

6.  To  this  may  be  probably  added  another  stage, 
the  formation  of  sickle  germs  in  the  shuttle 
spore.  This  stage  I  have  not  observed,  and 
its  existence  can  only  be  inferred  from  what 
takes  place  in  other  protozoa. 

When  the  adult  Spermatobium  has  begun  the  process  of 
sporulation  it  may  be  more  properly  called  a  sporogonium 
or  rather  macrosporogonium,  as  at  a  later  stage  this  ma- 
crosporogonium  divides  into  numerous  microsporogonia. 
The  smaller  agglomerations  of  cytospheres  and  micronu- 
clei may  again  be  termed  sporoblasts. 

Strictly  speaking,  the  sporulation  begins  with  forma- 
tion of  sporoblasts.  After  the  micronuclei  have  con- 
tracted their  plasma  filaments  and  attained  their  proper 
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4.  In  one  or  more  of  the  separating  individuals,  the 
process  of  sponilation — forming  of  a  sporogonium — may 
be  more  advanced  than  in  any  of  the  other  parts,  while 
all  are  yet  connected  together. 

5.  The  formation  of  a  new  perfect  nucleus  as  in  fig. 
41,  probably  depends  upon  the  accidental  accumulation 
of  sufficient  nuclear  matter  in  one  place. 

LARGER    CYSTS. 

In  figs.  43  and  44  I  have  figured  two  very  large  and 
unusual  forms.  One  of  these  is  a  very  young  form, 
irregular  in  outline,  with  very  small  cytospheres  and  no 
nuclei.  The  other  is  undoubtedly  a  sporogonium  stage, 
with  a  very  thick  cytotheca,  if  we  here  have  to  deal  with 
a  formation  of  a  different  kind  of  cyst  or  with  abnormal 
forms  of  the  common  cyst  is  undecided. 

I  found  only  few  of  these  forms  and  only  in  the  Ecli- 
pidrilus  host. 

AFF-INITIES, 

The  characters  of  Spermatobium  appears  to  be  inter- 
mediate  between   Klossia    and   Monocystis,  and  I  think 
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in  Spermatobium  are  found  numerous  microsporogonia  of 
nearly  equal  and  very  regular  size  as  in  Klossia.  The 
adult  Spermatobium  differs  from  Monocystis  in  its  general 
form.  The  pointed  apices  and  epimerit  are  not  seen  in 
Spermatobium,  which  is  more  regular,  oval,  globular  or 
slightly  lunate  with  rarely  projecting  apex.  The  ciliated 
covering,  consisting  of  abnormally  developed  spermato- 
gonia of  the  host,  found  in  Monocystis  are  not  seen  in 
Spermatobium. 

Finally,  the  form  and  structure  of  the  nucleus  and  nu- 
cleolus in  Spermatobium  agrees  more  with  those  of  Klos- 
sia than  with  those  of  Monocystis. 

The  life  history  of  Spermatobium  is  shortly  as  follows: 

RESUME. 

The  young  Spermatobium  is  intracellular  parasitic  in 
the  spermatogonium  of  the  hosts  Eclipidrilus  and  Phoeni- 
codrilus,  but  it  leaves  these  cells  before  the  spermato- 
blasts have  begun  to  grow.  The  free  form  is  shuttle- 
like, later  ovoid  and  finally  globular,  with  extremely 
prominent  nucleus  and  nucleolus.  In  the  cytoplasm  of 
the  Spermatobium  the  cytospheres  gradually  develop  at 
the  expense  of  or  from  the  other  element. 

The  macronucleus,  at  first  globular,  becomes  later  ir- 
regular, and  finally  diffuses  itself  all  through  and  between 
the  cytospheres,  forming  at  first  nodes  which  later  change 
into  new  secondary  nuclei  equidistant  from  each  other. 
The  cytospheres  group  themselves  around  these  micro- 
nuclei,  which  latter  again  divide  by  caryokinesis,  thus 
forming  at  first  microsporogonia,  then  sporoblasts.  The 
sporoblasts  develop  first  into  shuttle  spores.  Pseudona- 
vicella  spores  are  also  found. 

A  division  of  the  adult  takes  place  sometimes,  probably 
caused  by  the  accumulation  of  a  too  large  quantity  of  nu- 
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clear  matter  in  one  spot  outside  of  the  original  nucleus. 
When  the  nuclear  matter  is  evenly  distributed,  the  same 
power  of  attraction  which  caused  the  adult  to  divide 
causes  the  sporoblasts  to  form,  which  latter  is  accom- 
plished by  the  even  grouping  of  the  cytospheres  around 
the  secondary  nuclei.  A  thin  membrane  is  formed  around 
the  sporoblasts,  after  which  the  nucleus  of  the  latter  be- 
gins again  to  divide  by  mitosis. 

This  budding  or  amitosis  of  the  nucleus  has  previously 
been  observed  in  a  large  variety  of  cells,  and  the  various 
views  of  respective  investigators  of  thib  subject  have  been 
set  forth  by  Dr.  Richard  Zander  (4)  with  great  clearness. 
The  type  of  division  found  in  the  early  sporogonial  stage 
oi  Spermatobium  must,  with  some  allowance,  be  consid- 
ered as«-elated  to  Arnold's  "fragmentation"  type,  though 
want  of  access  to  his  paper  (3)  has  prevented  me  from 
making  a  closer  comparison. 

Ziegler  (5)  holds  that  amitosis  only  takes  place  in  me- 
ganuclei,  and  that  these  soon  perish  after  the  process  is 
over.  This  is  exactly  the  case  with  the  macronucleus  of 
Spermatobium.     Fritz  Schaudinn  (6)  again  has  described 
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equal  or  unequal  parts,  not  separated  by  regular  division 
fields. 

Radiation  or  Budding.  The  nucleus  branches  out, 
forms  nodes,  which  latter  by  retraction  of  filaments  be- 
come independent  nuclei — Spermatobium. 

Sporulation.  The  nuclear  plasma  become  by  the  aid 
of  achromatic  filaments  divided  into  numerous  equal  parts, 
which,  through  the  bursting  of  the  caryotheca,  are  set 
free  and  form  independent  nuclei — Foraminifera. 

Ha^yiagregarina  nasuta  n.  sp.     Figs.  50  to  64. 

This  form  infests  the  walls  of  the  blood-vessels  and 
surrounding  mesenterium  of  Eclipidrilus  frigidus  in 
enormous  numbers.  The  cysts  lie  so  closely  that  they 
frequently  touch  each  other,  and  totally  obscure  the 
structure  of  the  tissue  of  the  host,  to  such  an  extent  that 
there  appears  to  be  more  of  the  parasites  than  of  the 
tissue.  I  have  only  found  the  parasite  in  specimens  of 
Eclipidrilus  from  the  locality  on  the  middle  fork  of  King's 
River,  California,  at  an  altitude  of  about  11,000  feet, 
while  the  Eclipidrili  found  at  the  lower  altitude  and  in  im- 
pure water  were  entirely  free  both  from  Haemagregarina 
and  Spermatobium. 

Although  the  host  from  the  former  locality  were  in- 
fested at  the  rate  of  thousands,  none  contained  protozoa 
of  different  stages  of  development.  I  could  only  observe 
the  fully  developed  form,  all  cysts  and  all  spores  being 
absent,  the  more  to  be  regretted  as  related  forms  are  only 
imperfectly  known.  The  relationship  of  HcBtnagregarina 
nasuta  must  therefore  remain  in  doubt,  and  my  rea- 
sons for  classing  it  with  Haemagregarina  depend  alone 
upon  the  appearance  of  the  adult  form  as  well  as  upon 
its  habitat.  As  is  well  known,  Haemagregarinas  are 
principally  known  through   Danilewsky's  description  of 
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H.  Stepanowi  from  the  blood  of  Emys,  the  fresh- 
water turtle  of  Europe,  and  it  may  be  considered  fairly 
certain  that  all  forms  related  to  Hasmagregarina  are 
true  blood  parasites,  principally  inhabiting  the  blood- 
corpuscles  of  the  vertebrates,  turtles,  birds  and  lizards 
while  adult.  The  spores  again  are  found  in  the  bone 
marrow  of  the  turtle,  the  kidneys,  spleen  and  bone  mar- 
row of  the  lizard.  This  habitat  of  all  the  species  of  this 
group  makes  the  presence  of  a  Haemagregarina  in  the 
blood  of  an  oligochat  all  the  more  interesting.  The  want 
of  large  blood  corpuscles  in  the  blood  of  oligochasta 'has 
made  it  necessary  for  our  present  species  to  select  an- 
other habitat,  if  indeed  it  is  not  the  original  one.  Here 
it  is  the  lining  of  the  blood-vessels  and  the  surrounding 
mesenterial  tissues  which  are  infested,  especially  so  the 
lining  of  the  blood  lacunes  in  the  alimentary  canal;  in  no 
instance  did  I  Bnd  any  of  these  protozoas  in  the  blood  it- 
self. 

The  youngest  form  was  straight,  slightly  sigmoid,  with 
no  well  defined  nucleus,  while  the  more  advanced  indi- 
viduals were  folded  together  like  the  blade  and  handle  of. 
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EXPLANATION  OF  THE  FIGURES. 

Plate  I. 

Spermatobium  Frtundi  figures:  1  to  4,  6  to  9,  11  to  18,  20  to  32,  34  to  37, 
39  to  41,  43  to  45. 

SptrmatMum  EcUpidrili  figures:  5,  10,  19,  35,  38,  42. 

All  the  figures  are  drawn  from  parafine  sections  stained  with  Orange  G. 
and  Ehrlich  Uaemotoxylon.  All  drawings  were  made  under  Zeiss  Obj.  1-12 
hom.  imm.  Oc.  2.  Some  of  the  detail  figures  were  drawn  on  a  larger  scale, 
but  not  under  a  higher  power. 

Fig.  1a.    a  spermatogonium  of   the  host  containing  a  parasite  in  very 
early  stage  of  development, 
n.  A.     nucleus  of  host. 
p,    protozoa  parasite. 
Fig.  1b.     Another  spermatogonium  from  the  same.    The  Spermatobium  is 
more  advanced   in  development,    having    nearly  occupied   the 
whole  cell,  the  nucleus  of  which  is  yet  intact. 
n.  A.     nucleus  of  the  host, 
c.  A.     cytotheca  of  the  host, 
n.  «p.    nucleus  of  Spermatobium. 
V.  c,    vacuole  in  the  cytoplasm  of  the  parasite. 
Fig.  2a.    a  free  Spermatobium.    The  nucleus  is  globular,  the  nucleolus  is 
also  globular  and  well  defined.    At  the  apex  of  the  cytotheca 
are  seen  the  commencement  of  vacuoles  c.  <.  b. 
Fig.  2b.    Another  nearly  adult  Spermatobium. 
Fig.  3a.    An  adult  Spermatobium,  with  commencing  vacuoles. 
Fig.  3b.    Nucleus  of  the  same. 

Fig.  4.      Another  Spermatobium  of  more  regular  form. 
Fig.  4b.     The  nucleolus  of  the  latter  drawn  on  a  larger  scale  in  order  to 
show  the  intranncleolar  bodies, 
n.     nucleus, 
no.     nucleolus, 
no.  6.    intranncleolar  bodies. 
Fig.  5.    An  adult  Spermatobium  from  Eclipidrilus. 
ey«.    cytospheres. 
n.     nucleus. 
no.     nucleolus. 
Fig.  6.       Surface  view  of  a  Spermatobium   Freundi,  showing   the  cyto- 
spheres and  their  relative  size  compared  to  thos^  of  Spermato- 
bium eclipidrili. 
Fig.  7a.    An  adult  Spermatobium,  with  nucleus  in  a  stage  of  budding. 
Fig.  7b.     The  nucleus  and  nucleolus  of  the  latter. 

Fig.  8a.     An  adult  Spermatobium,  with  a  nucleus  yet  more  advanced  in 
budding,  nodes  and  micronuclei  already  having  formed  in  places. 
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Pig.  8b.     The  unoleas  and  unoleolns  of  (he  BAine  drawn  od  a  larger  scale 
no.    nuGleolas  id  a  alate  of  dUiDlegiation  diffnemg  nnoleolar  mat- 
ter. 
n.  n.    ntioleolsr  matter. 
no.     intranucleolar  bodies. 

nd.     uodea  or  forming  micronnolei,  by  coutraotion  of   the  imoleBr 
filaments,  or  by  aooumulatiou  of   the  oaryoplaam  ol   two 
different  kiuda. 
Pig.  Sa.    Another  Spermatobinm  iu  which  the  oaryoplasm  has  been  partly, 
but  yet  irregalarly  distributed. 
n.  n.     Dew  larger  Duclena  with  diiitinct  uucleolas. 
n.  d.     new  naoleaii  in  a  state  of  mitosiB. 
Pig.  9b.     a  part  of  the  former  drawn  on  a  larger  scale. 
B  olmacroiiDOleas. 
I u dear  node  division, 
nc.     tnacrouucteua  around  which  the  cytospheres  are  gronping  them- 
selves.    Smaller  nodes  are   seen  naattered   about   some  of 
which  are  yet  couoected  by  uaryosomic  fllamentE. 
Fig.  9c.     A  smaller  specimen  with  diffasing  nurleas  around  the  raoDoles. 
Fig.  9d.     Spermatobinm  Frenndi  with  large  bndding  nncleus  and  Urge 

nucleolus.     Vaoaolee  aod  cytospheres  not  drawn. 
Fig.  Qb.    Part  of  a  resting  naclens  with  two  extra  nnolear  bodies  of  ua- 
known  nature,  possibly  nnoleolar  ejected  matter. 
esl.     cytoplasm. 
nab.     nucleolus. 
en.     ejected  nucleoli. 
Pig.  ID.     Spermatobium  eclipidrili,  transforming  into  an  encysted  sporogo- 
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Fig.  13.    A  Bporoblast  with  undei  in  mitosis. 

Fig.  13b  &c.    micronnclei  with  chromosomes  at  end  of  mitosis. 

Fig.  14.    Another  sporoblast  with  single  nndens. 

Fig.  15.  A  sporoblast  in  which  the  centers  of  the  cytospheres  are  more 
developed,  micronnclei  not  eliminated. 

Fig.  16a.  a  sporogoninm,  with  developed  sporoblasts,  a  stage  farther  ad- 
vanced than  the  one  tignred  in  IQa. 

Fig.  16b.  One  of  the  sporoblasts  drawn  on  a  larger  scale,  showing  three 
micronnclei. 

Fig.  16c.  A  nndens  and  a  cytosphere  of  the  former. 
11.     nucleus, 
cy.     cytosphere.. 

Fig.  17.  Two  sporoblasts  with  nndei  in  a  state  of  division.  A  large 
sporoblast  has  jnst  divided  itself  in  two  almost  equal  parts. 

Fig.  18a.  a  smaller,  probably  final  sporoblast  with  nuclei  in  mitosis. 
The  nuclei  are  yet  connected  by  caryoplasm. 

Fig.  18b.  One  of  the  cytospheres  of  the  former. 

Fig.  19.  A  sporogonium  of  Spermatobium  eclipidrili.  The  nuclei  are  well 
scattered  out,  but  remains  of  nucleoli  are  seen  in  two  places. 
The  cytospheres  have  not  yet  collected  into  sporoblasts. 

Fig.  20a.  a  similar  sporogonium  of  Spermatobium  Freundi  at  the  same 
stage  of  development.  Figs.  19  and  20,  are  drawn  under  the  same 
magnification  and  show  the  relative  size  of  the  sporogonia  and 
cytospheres  in  the  two  species  of  Spermatobium. 

Fig.  20b.  a  group  of  cytospheres. 

Fig.  20c.  A  cytosphere  drawn  on  a  larger  scale,  both  from  the  sporo- 
gonium figured  in  fig.  20. 

Fig.  21a.  a  sporogonium  in  which  some  of  the  micronnclei  are  unusually 
small,  by  an  error  of  engraver  not  shown. 

Fig.  21b.  a  sporoblast  of  the  same  with  five  micronudei. 

Fig.  22.  A  sporoblast  with  dividing  nuclei.  These  sporoblasts  would 
have  further  divided. 

Fig.  23.  A  remaining  nucleolus,  showing  a  spherical  granulation,  sur- 
rounded by  cytospheres.  The  macronucleus  has  entirely  disap- 
peared. 

Fig.  24.     A  sporogonium  with  partly  developed  lunate  spores. 

Fig.  25.     Some  of  the  spores  drawn  on  a  larger  scale. 

Fig.  26.     A  shuttle  spore  with  nuclear  or  nucleolar  bodies. 

Fig.  27.  A  fully  developed  pseudonavicella  spore  with  beaded  margin, 
nucleus  and  cytospheres. 

Fig.  28.     An  empty  spore  of  unusual  form. 

Fig.  29.  A  sporogonium  with  spores  in  various  stages  of  development. 
A  central  "restkorper"  of  unused  cytospheres. 

Fig.  29b.  a  sporogonium  with  shuttle  spores  and  "  restkorper. " 
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Fig.  30.     Another  BporogoDinm  with  shattle  aporet.     The  TMtk6rpeT  i> 

■■lettered  and  divided. 
Fig.  31.     A  Bporogoainm  witb  muUiunole&ted  ahnttle  apores. 
Fig.  32.     Borne  of  the  spores  more  highly  maguiQed.     Zeiss  1-12,  oe.  4. 
Fig.  33.    Laoate  spore  (roiu  Spermatobiam  eolipidrili. 
Fig.  34.    A  shnttle  spore  troin  Bpennatobinm  Freandi.    The  two  amaller 

figures,  A  and  B,  represent  the  oytospheres,  reapeotivel;  from  flgB. 

33  and  34,  abowing  their  relntiTe  aize. 
Pig.  3fi.     A  shuttle  apore  from  Spermatobiam  Frenndi,  ahowing  amcsboid 

moTement. 
Fig.  38.     A  aporogonium  jast  baratiug,  with  tally  nudeated  shuttle  aporea. 
Fig.  37.     Two  at  the  spurea  drawn  oa  a  larger  scale. 

Fig.  38.     A  Bpermatobinm  ecliptdrili,  in  diviaion,  witb  three  nuclei.    Be- 
tween a  b  e  the  division  linea  are  aeen. 
Fig.  39.     A  SpennatobiDm  Freandi  in  diviaion.     The  nadei  are  already 

formed,  the  remaining  anoleoli  in  division. 
Fig.  40.    A  Spermatobiam  in  division.    Micronuolei  are  formed  and  na- 

oleoli  dispersed. 
Fig.  41a,  b,  c.    a  divided  Spermatobinm  with  perfect  nnolei,  bat  not  tally 

developed  cytospheres.     In  4Ia  the  foona  ia  set  on  the  vaonolea. 
"      B.  Similarly  foonsed  on  the  surface  oytoapherea. 
"      i;.  Focnaed  on  the  naolei. 
"      D.  A  nnolena  more  magnified. 
Fig.  42.     A  Spermatobinm  eolipidrili  in  division.    In  the  smaller  aporogo- 

nia  the  sporoblasts  are  already  formed,  while  in  the  one  to  the  left 

the  oytoBpheres  are  yet  diffused.    The  nicrouaclei  in  position. 

A  Spermatobinm  of  nnuanal  aize  and  atrnctnre. 

A  Spermatobiam  of  aimilar  ahape  encloaed  iu  a  thick  cyst.    Fos- 
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CATALOGUE  OF  MARINE  SHELLS,  COLLECTED 
CHIEFLY  Oir  THE  EASTERN  SHORE  OF  LOWER 
CALIFORNIA  FOR  THE  CALIFORNIA  ACADEUT 
OF  SCIENCES  DURING  1891-3. 

The  Gulf  of  California  is  the  richest  field  for  tnolluscan 
collections  outside  of  the  tropics  along  the  whole  west 
American  coast,  principally  for  the  reason  that,  being 
nearly  landlocked  and  opening  only  southward,  it  is  al- 
most as  tropical  as  the  more  southern  waters  toward  the 
Bquator,  and  perhaps  even  warmer  than  some  regions 
where  currents  from  the  north  have  free  circulation. 
The  contrast  is  thus  strongly  shown  between  the  gulf  and 
the  western  coast  of  the  peninsula,  in  the  small  proportion 
of  tropical  species  found  on  the  latter  and  their  more  lim- 
ited range  northward. 

The  length  of  the  gulf  is  about  760  miles  northward  of 
the  latitude  of  Cape  St.  Lucas  (22"  52'),  and  of  this  only 
forty-four  miles  are  south  of  the  Tropic  of  Cancer,  while 
the  width  averages  about  fifty  miles.  The  influx  of  the 
Colorado  and  other  smaller  rivers  serves  to  keep  the  wa- 
ter from  becoming  too  salt  for  molluscan  life,  and,  though 
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during  Captain  Beechey's  voyage  of  discovery  in  the 
**  Blossom,"  and  published  in  London,  1839,  ^^  which 
twenty  species  from  the  gulf  are  mentioned,  mostly  new 
ones.  These  were  chiefly  shore  shells  and  showy  spe- 
cies. In  1836- 1842  Captain  Belcher,  with  the  British 
ship  "Sulphur,"  surveyed  that  coast,  and  the  ship's  sur- 
geon, Richard  B.  Hinds,  made  some  more  thorough  col- 
lections, partly  by  dredging,  obtaining  about  thirty  species, 
most  of  them  published  in  the  ** Zoology  of  the  Sulphur," 
1836  to  1842. 

The  next  important  collections  were  made  during  the 
Mexican  war  by  the  American,  Col.  E.  Jewett,  traveling 
at  his  own  expense.  He  touched  at  Mazatlan,  and  ob-* 
tained  six  species,  supposed  to  be  from  there,  but  prob- 
ably many  more  were  mixed  with  the  shells  collected  by 
Major  Rich,  U.  S.  A.,  numbering  108  species,  and  102 
obtained  by  Lieutenant  Green,  U.  S.  N.,  in  the  gulf. 
These  were  catalogued  by  Dr.  A.  A.  Gould,  and  about 
thirty  supposed  new  species  described  by  him  as  [new] 
**  Mexican  and  Californian  Shells,"  with  figures,  in  the 
Boston  Journal  of  Nat.  Hist.,  vol.  vi,  1853. 

The  most  extensive  collection  ever  made  in  the  gulf 
was  by  Fred.  Reigen  at  Mazatlan,  which  place,  being 
only  about  twenty-five  miles  north  of  the  latitude  of  Cape 
St.  Lucas  and  close  to  the  Tropic  of  Cancer,  shows  most 
perfectly  the  influence  of  a  tropical  climate  on  the  mol- 
lusca.  A  special  work  on  this  collection  of  about  708 
species,  and  also  on  all  others  then  known  from  Mazat- 
lan, was  published  by  P.  P.  Carpenter,  as  the  **  Mazatlan 
Catalogue,"  1855-7.  The  collection  was  the  result  of 
three  years'  work,  and  contained  a  few  species  that  may 
have  been  imported  on  ships. 

The  Xantus  collection,  made  at  Cape  St.  Lucas,  has 
been  before  mentioned,  in  the  first  article  on  land  shells 
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collected  by  Mr.  W.  E.  Bryant,  in  these  Proceedings, 
1891,  p.  100.  In  eighteen  months  Xantus  obtained  361 
marine  species,  some  of  them  probably  from  the  Socorro 
Islands  and  the  coast  of  Mexico,  and  about  sixty  of  them 
were  described  by  Carpenter  as  new.  He  states  that 
"Pacific  [Polynesian]  shells  may  have  been  given,  to 
Xantus  by  sailors ;  they  were  not  distinguished  from  his 
own  series  in  opening  the  packages."  A  larger  propor- 
tion of  Panama  species  were  found  than  at  Mazatlan  by 
Reigen. 

The  next  marine  collections  known  from  the  gulf  and 
also  west  of  the  peninsula  are  those  mentioned  in  a  paper 
by  R.  E.  C.  Stearns  on  "The  Shells  of  the  Tres  Marias 
Islands  and  other  localities  along  the  shores  of  Lower 
California  and  the  Gulf  of  California"  (from  the  Pro- 
ceedings of  the  U.  8.  National  Museum,  vol.  xvii,  pp. 
134—204,  1894).  The  islands  named  are  over  100  miles 
southeast  of  the  gulf,  and  therefore  have  no  relation  to 
the  present  subject,  except  that  many  of  the  species  reach 
the  gulf  (about  fifty-eight  out  of  eighty-nine).  Out  of 
294  in  the  catalogue,  about  200  occur  in  the  gulf,  and 
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includes  those  contributed  by  ten  other  persons,  who  col- 
lected small  numbers  from  both  coasts  of  the  peninsula 
and  the  main  Mexican  shores. 

It  thus  appears  that  there  are  known  about  700  to  800 
species  of  moUusca  from  near  the  entrance  of  the  gulf, 
and  even  there  very  little  thorough  work  in  collecting  has 
been  done  and  most  of  the  shells  obtained  have  been 
dead  ones  more  or  less  imperfect. 

From  small  collections  hitherto  made  in  the  northern 
end  of  the  gulf,  quoted  by  Carpenter  or  Stearns,  it  ap- 
pears that  the  species  found  there  are  more  largely  of  the 
temperate  fauna,  many  of  them  being  identical  with  those 
from  the  same  latitude  on  the  west  coast  of  the  penin- 
sula. This  seems  to  indicate  that  the  dividing  ridge,  now 
3,000  feet  or  more  in  altitude,  was  crossed  by  one  or  more 
channels  within  geologically  recent  times. 

The  parties  collecting  for  the  Academy  in  1891-2  were 
not  well  prepared  for  obtaining  marine  mollusca,  being 
engaged  chiefly  in  collecting  vertebrate  animals,  insects 
and  plants,  on  the  peninsula  and  nearest  islands,  though 
also  preserving  such  land  shells  as  they  met  with,  when 
not  too  busy  otherwise.  Mr.  W.  E.  Bryant,  being  often 
on  the  seashore  in  pursuit  of  vertebrate  animals,  spent 
some  time  in  collecting  the  shells  along  the  beaches,  liv- 
ing or  dead,  and  when  La  Paz  was  reached,  continued 
their  pursuit  onto  Espiritu  Santo  and  San  Jos6  islands  ly- 
ing nearly  in  a  line  northward  from  that  place,  and  each 
about  fifteen  to  twenty  miles  long.  The  latter,  crossed 
midway  by  the  25th  parallel  of  latitude,  proved  to  be  the 
most  productive  of  species  of  any  point  visited  north  of 
Cape  St.  Lucas,  nearly  150  miles  to  the  south.  Besides 
a  large  number  of  beach  shells  perfect  enough  for  iden- 
tification, many  were  obtained  in  excellent  condition 
through  the  aid  of  native  divers,  who  not  only  dive  for 
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pearls,  but  will  find  other  shells  for  money  and  collect 
many  of  the  larger  kinds  for  food,  eating  nearly  every 
large  mollusc  that  is  tender  and  well  flavored.  The  col- 
lections were  thus  made  chiefly  at  San  Jos£  del  Cabo, 
twelve  miles  east  of  Cape  St.  Lucas,  at  La  Paz  and  at 
San  Jos^  Island.  Mr.  Brandegee  and  Dr.  Bisen  also 
contributed  several  species  from  the  same  places.  These 
places  are  near  enough  to  the  locality  of  the  Xantus  col- 
lection to  be  considered  as  belonging  to  the  same  local 
fauna,  yet  several  species  occurred  that  are  new  to  the 
region.  As  almost  every  collection  of  shells,  however 
small  and  imperfect,  adds  some  new  facts  to  our  knowl- 
edge of  geographical  distribution,  a  list  of  these  is  thought 
to  be  worthy  of  publication.  Some  of  the  doubtful  forms 
were  sent  to  Dr.  Dall  of  the  U.  S.  National  Museum  for 
comparison  with  authentic  specimens  and  are  given  as 
identified  by  him.  Duplicates  of  many  of  the  shells  (and 
also  of  many  others,  native  and  foreign)  are  ready  for 
exchange,  in  return  for  species  not  contained  in  the 
Academy's  museum,  or  not  in  good  condition. 


CLASS    GASTROPODA UNIVALVES,  ETC, 
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9.     AsTRALiUM  UNGUIS  Wood.     2,  young.     Also  Cape 
St.  Lucas. 

10.  Bulla  adamsi  Menke.     28.    Many  approach  nebu-- 

losa. 

11.  Cassis  coarctatus  Gray.    5,  good  examples;  com- 

mon south. 

12.  Cassis  sulcosa  Bruguiere,  var.  abbreviaia  Lamk. 

3,  good. 

13.  Cassis  tenuis  Gray.     2,  fresh  examples.    Perhaps 

imported. 

14.  Cerithium  adustum  Kiener.    35,  common;  living. 

15.  Cerithium  gemmatum  Hinds.     100,  common;  liv- 

ing. 

16.  Cerithium  incisum  Sowerby.     200,  common;  liv- 

ing. 

17.  Cerithium  interruptum  Menke.    2,  San  Jos^  del 

Cabo. 

18.  Cerithium  ocellatum  Bruguiere.     150,  mostly  La 

Paz. 

19.  Chlorostoma    coronulatum   C.   B.   Adams.      A 

pint  of  beach  shells. 

20.  CoLUMBELLA    CRiBRARiA  Lamarck.      Common  on 

algae. 

21.  CoLUMBELLA    FUSCATA   Sowerby.      San   Jos6    del 

Cabo.     Common. 

22.  CoNUS  BRUNNEUS  Wood.     30,  beach  shells;    many 

perfect. 

23.  CoNus  PRiNCEPS  Linne.     32,  many  fine  specimens. 

24.  CoNUs  PUNCTicuLATUS  Hwass.     6,  beach. 

25.  CoNUS    PURPURASCENS    Broderip.      14,  many   very 

perfect. 

26.  CoRALLioPHiLA  Nux  Reeve.     I,  San  Jos^  del  Cabo. 

27.  Crepidula  aculeata  Gmelin.     6. 

28.  Crepidula    onyx    Sowerby.      Many   small    speci- 

mens. 


CALIFORNIA    ACADEMY    OF    SCIENCES. 


Crucibulum  scutellatum  Gray.  A  pint  or  more. 
Crucibulum  TUBiFBRUM  Lesson.  A  pint  or  more. 
Cypr/EA  ALBUGtNOSA  Mawe.     lo,  also  San  Jos^  del 

Cabo;  good. 
Cypr^a  arabicula  Lamarck.     8,  some  good. 
CvpR^A  pusTULATA  Swainson.    San  Jos^  del  Cabo. 
Cypr^a  sowerbii  Gray.     30,  mostly  beach-worn. 
Drillia  aterrima  Sowerby.     2,  beach  shells. 


Drillia  MAURA  Kiener. 

California. 
Eratq  maugeri^  Gray. 

West  Indies. 
Engina  reevei  Tryon. 

EUPLEURA   MURICIFORMIS 

ing. 

EuRYTA  aciculata  Lamarck.     San  [os6  del  Cabo. 

Fasciolaria  princeps  Lamarck,     to,  eaten  by  na- 
tives. 

FissuRELLA   rugqsa   Sowcrby. 
from  the  gulf. 

FissuRELLA  virescens  Sowerby. 


,  west  coast  of  Lower 


,  also  Cape  St.  Lucas. 


[2,  beach  shells. 
Broderip.     3,  young;   liv- 


I,  known   before 


known  before 
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50.  Latirus  gracilis  Reeve.    2,  beach-worn  examples. 

5 1 .  Lepidopleurus  (probably  Z.  fectinulatus  Carp. )    i . 

52.  LiTTORiNA  ASPERA  Philippi.      Abundant;    several' 

varieties. 

53.  Malea  ringens  Swainson.     20,  eaten  by  natives. 

54.  Melampus  olivaceus  Carpenter.     2,  beach  shells. 

55.  Melongena  (  Solenosteira )  MODiFicATA  Rccve. 

6.     This  much  discussed  shell  seems  to  belong 
chiefly  to  this  region. 

56.  MiTRA  MAURA  Swainson.     i,  a  wide-spread  species. 

57.  MiTRA  TRisTis  Sowcrby.     i,  a  finely  colored  exam- 

ple. 

58.  Modulus  cerodes  A.  Adams.     Half -pint  of  good 

specimens. 

59.  MuRiciDEA  DUBiA  Sowcrby.    8,  chiefly  beach  shells. 

60.  MuREX  BicoLOR  Valencienncs.    5,  perhaps  brassica 

lamarck, 

61.  MuREX  PLicATUS*  Sowcrby.     4,  in  good  condition. 

62.  MuREX   RADIX   Gmelin.     4.     This  and  bicolor  are 

eaten. 

63.  Nassa  tegula  Reeve.     2,  more  common  northward. 

64.  Nassa  versicolor  C.  B.  Adams.     70,  also  Mazat- 

lan  (Reigen). 

65.  Natica   bifasciata  Recluz.      45,  common  beach 

shells. 
6/S.     Natica     glauca     Humboldt.       2,    also    Mazatlan 
(Reigen). 

67.  Natica  marochiensis  Gmelin.     i,  at  La  Paz  only. 

68.  Natica   uber  Valenciennes.     13,   common   beach 

shells. 

69.  Nerita  bernhardi  Gmelin.     25,  common  at  low 

water. 

70.  Nerita   scabricosta   Lamarck.      50,  common  at 

low  water. 
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71.  Neritina  picta  Broderip,     25,  San  Jos^i  del  Cabo 

only. 

72.  Neritina   californica    Reeve.       Same    place,   in 

creek. 

73.  NuTTALiNA  scabra  Recve.     I,  a  dry  beach  speci- 

74.  Oliva  aranbosa  Lamarck.    15,  mostly  beach-worn, 

75.  Oliva  porphyria  Linn^.     1$,  fresh  specimens. 

76.  Olivella  dama  Duclos.     150,  common  at  low  wa- 

ter. 

77.  Olivella   myriadina   Duclos.      45,  called  "rice 

shell." 

78.  Oniscidia  tuberculosa   Reeve.     2,  good   speci- 

mens. 

79.  Opalia  crenatoides  Carpenter,    i,  a  rare  species. 

80.  Plburotoma  nubilis  Hinds,     i,  a  fresh  specimen, 

81.  Pleurotoma  olivacea  Sowerby.     Several,  beach- 

worn. 

82.  PoTAMiDES  MONTAGNEi  Orbigny.    2,  rare  in  the  gulf. 

83.  Purpura  biseriata   Blainville.      8,  living  at  low 

water. 


92 

93 


MARINE    SHELLS    OF    LOWER    CALIFORNIA.  43 

Solarium  granulatum  Lamarck.     2,  beach  shells. 


Strombina  angulosa  Sowerby.     20,  San  Jos6  del 
Cabo. 

94.  Strombina  maculosa  Sowerby.     50,  mostly  from 

San  Jos6  del  Cabo. 

95.  Strombus  galkatus  Swainson.     10,  eaten  by  na- 

tives. 

96.  Strombus    gracilior    Sowerby.      Several   beach 

shells. 

97.  Strombus    granulatus    Lamarck.       100,    beach 

shells. 

98.  Terebra  lingualis  Hinds,     i,  also  Cape  St.  Lucas 

(Xantus). 

99.  Terebra  variegata  Gray.     3,  beach  specimens 

only. 

100.  Tornatina  culcitella  Gould,     i,  more  common 

in  California, 
loi.     Tritonium  gibbosum  Broderip.     5,  young  speci- 
mens. 

102.  Tritonium  vestitum  Hinds,     i,  rare  in  the  gulf. 

103.  Trivia  pacifica  Gray,     i,  rare  in  the  gulf. 

104.  Trivia  sanguinea  Gray.     12,  common  at  low  tide. 

105.  Trivia  solandri  Sowerby.     100,  common  at  low 

tide. 

106.  Turbo   fluctuosus  Wood.     20,  common  at  low 

tide  on  algae. 

107.  TuRRiTELLA    SANGUINEA   Reevc.     2,  a  variety  of 

next? 
io8.     TuRRiTELLA  TiGRiNA  Kiener.     12,  T,  goniostoma 

Val'enc.  ? 
109.     Vermetus  centiquadrus  Valenciennes.     15,  very 

variable. 
no.     VoLUTA  cuMiNGi  Broderip.     3,  also  var.  federseni 

Verrill,  i. 
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111.  VoLVARiNA  VARiA  Sowcrby.     1,  Margittella  varto 

(Tryon). 

CLASS    PELECYPODA BIVALVES. 

112.  Anomia  lampe  Gray,     Valves  common;   none  en- 

tire. 

113.  Arca  grandis  Broderip.     lo  valves;   3  young  en- 

tire. 

114.  Arca  multicostata  Sowerby.    4  valves;  3  young 

entire. 

115.  Arca   pacifica   Sowerby.     Several  valves  and  3 

large  fresh  examples. 

1 16.  Arca  tuberculosa  Sowerby.  Several  middle  sized 

examples. 

117.  AvicuLA    peruviana   Reeve.     Common  and  very 

large. 

118.  AxiN^A   gigantea    Reeve.     12  valves;   eaten  by 

natives. 

119.  Barbatia  fusca  Bruguiere?     A  few,  perhaps  B. 

solida  Sby. 

120.  Barbatia  gradata  Broderip.    A  few  beach-worn 
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127.  Cardium  consors  Broderip.     i  valve,  Sanjos^del 

Cabo. 

128.  Cardium  procerum  Sowerby.     Valves  only. 

129.  Cardium  senticosum  Sowerby.     Valves  only. 

130.  Chama  echinata  Broderip.     Valves,  and  entire 

young. 

131.  Chama   exogyra   Conrad.      A  few  seen  of  this 

form. 

132.  Chama   frondosa   Broderip.     4,  the    most   com- 

mon form. 

133.  Clidiophora  punctata  Conrad.    Two  flat  valves, 

beach. 

134.  Chione  pulicaria  Sowerby.     30,  probably  a  va- 

riety of  next. 

135.  Chione    succincta   Valenciennes.     20,  common, 

eatable. 

136.  Chione  undatella  Sowerby.     30,  common  vari- 

ety ?  of  the  last. 

137.  CoDAKiA   TiGRiNA  Linn6.     Many  fresh  ones,  eat- 

able. 

138.  Crassatella  gibbosa  Sowerby.    A  few,  large  and 

small. 

139.  Diplodonta   semiaspera  Philippi.      i  valve,  San 

Jos6  del  Cabo.  • 

140.  DoNAX  CALiFORNicus  Conrad.     2  valves. 

141.  DosiNiA  ponderosa  Gray.    A  few  small  ones  and 

valves. 

142.  Hemic  ardium     biangulatum    Sowerby.       Small 

ones;   rare. 

143.  Heterodonax  bimaculatus.     50  valves,  scarcely 

two  alike. 

144.  Kellia  suborbicularis  Montagu.     5  specimens. 

145.  Labiosa  undulata  Conrad.     2  valves. 

146.  Lima   squamosa   Lamarck.     Some  entire,  valves 

common. 
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147.  LiocARDiuM  APiciNUM  Carpenter.     Many  valves, 

30  entire. 

148.  LiocARDiuM  BLATUM  Sowcfby.     A  few  valves. 

149.  LiTMOPHAGUS    PLUMULA    Hanley.      Burrowing  in 

spondylus,  etc. 

150.  LuciNA  EBURNEA  Recve.    30  valves,  San  Jos^  del 

Cabo. 

151.  LuciNA  EXCAVATA  Carpenter,     Valves,  very  near 

Z.  nuitalli. 
153.     LuciNA    PECTiNATA    Carpenter.      4  valves.     This 
and  last  also  found  at  Mazatlan. 

153.  LuciNA    UNDATA    Carpenter.      3,  common   in   the 

guU. 

154.  Macoma    ochracea    Carpenter.      A  few  valves. 

(Dall  identified.) 

155.  Mactra  D01.ABRIFORMIS  Conrad.     A  few  valves. 

(Dall  identified.) 

156.  Margaritipkora  fimbriata  Dunker.     30,  pearl 

shells;   animal,  eatable. 

157.  MoDiOLA  CAPAX  Gould.     lo,  entire;   many  valves. 

158.  MvTiLUS    MULTIFORMIS   Carpenter.     2,   San  J086 
del  Cabo  only. 
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[66.     Pectunculus    multicgstatus   Sowerby.      Small 

but  perfect  examples. 
:67.     Periploma  planiuscula  Sowerby.    Valves,  same 

as  -P.  argentaria  Con. 
68.     Perna  chemnitziana  Orbigny.    Valves,  and  some 

perfect  examples. 
:69.     Pinna  lanceolata  Sowerby.    Several  specimens. 

70.  Pinna  maura  Sowerby.     A  few  specimens. 

71.  Placunanomia  cumingi  Broderip.     Only  i  valve. 

72.  Placunanomia   macrochisma    Deshayes.      Com- 

mon. 

73.  Sanguinolaria  miniata  Gould.     2,  entire  shells. 

74.  Sanguinolaria  nuttalli  Conrad.     A  few  valves. 

75.  Semele  bicolor  C.  B.  Adams,     i  entire,  2  valves. 

(Dall  identified.) 

76.  Semele  flavescens  Gould.     10  valves. 

77.  Semele  venusta  A.  Adams.     2  entire  shells. 

78.  Spondylus    calcifer    Carpenter.      Living,   very 

massive. 

79.  Spondylus   limbatus   Sowerby.      7   living.      All 

spondyli  are  used  as  food. 

80.  Spondylus  princeps  Broderip.     Living. 

:8i.  Strigilla  carnaria  Linn^.  Valves,  common  on 
beach. 

82.  Strigilla  lenticula  Philippi.  San  Jos6  del 
Cabo. 

83.  Tellina  interrupta  Wood.  Several  whole  shells 
and  valves. 

:84.     Tellina  pura  Gould.     6  valves. 

:8s.  Tellina  purpurea  Broderip.  i  valve,  San  Jose 
del  Cabo. 

l86.     Terebra  luctuosa  Hinds,     i,  San  Jose  del  Cabo. 

[87.  TivELA  RADiATA  Sowerby.  Several  good  speci- 
mens. 
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188.  TiVELA  ELE6ANS  VeiriU.     Several  valves. 

189.  Thracia  curta  Conrad,     i  specimen  (Dall  ident.) 

190.  Venus   subimbricata   Sowerby.     Valves  (S.  G. 

Anomalocardia  ) . 

191.  VoLA  DENTATA  Sowerby.     Valves;   common,  eat- 

able. 
Note. — In  the  late  "Catalogue  of  Shells  in  the  Museum 
of  the  Academy,"  etc.,  including  the  geographical  dis- 
tribution of  species  known  from  Sitka  to  Cape  St.  Lucas. 
many  are  given  as  from  "West  Coast,  lat.  26°,"  and 
southward.  These  were  collected  by  the  late  Dr.  Gabb 
at  San  Juanico  on  the  west  coast  of  the  peninsula,  but 
the  locality  having  been  confused  with  one  on  the  east 
side,  in  the  gulf,  at  about  the  same  latitude,  it  was  uncer- 
tain which  coast  they  were  from.  In  his  late  paper  Dr. 
Stearns  credits  them  all  to  the  west  coast.  (See  "Zoe" 
for  April,  1892.) 


NOTES  ON  A  SPECIMEN  OF  ALEPISAURUS  iBSCU- 
LAPIUS  BEAN,  FROM  THE  COAST  OF  SAN  LinS 
OBISPO  COUNTY,  CALIFORNIA. 

BY    FLORA    HARTLEY. 

[  With  Plate  ii.  ] 

The  valuable  specimen  here  described  and  figured  was 
found  on  the  coast  of  San  Luis  Obispo  county,  Cal.,  by 
W.  P.  Stevens,  on  September  19,  1894,  having  been 
thrown  on  the  beach  by  the  waves.  It  was  presented  by 
Mr.  Stevens  to  the  California  Academy  of  Sciences. 
The  specimen  agrees  in  most  particulars  with  Dr.  Bean's 
original  description  of  Alepidosatirus  cesculapius  (Proc.  U. 
S.  Nat.  Mus.  1882,  p.  661).  The  following  descriptive 
notes  contain  the  principal  points  wherein  our  specimen 
differs  from  the  type,  and  present  some  additional  details: 

Head  in  body  5^^  times;  width  of  head  in  length  of 
head  4 ;  height  of  head  in  length  of  head  a  little  over 
2;  eye  in  head  6;  interorbital  area  wider  than  diameter 
of  eye;  eye  in  snout  2%.  Top  of  head  with  two  prom- 
inent, sharp,  bony  ridges,  that  run  from  the  tip  of  the 
snout  to  behind  the  eye.  On  the  parietals  striae  radiate 
from  this  ridge  toward  the  median  line  and  outward  to- 
ward the  eye.  Just  behind  the  orbit,  and  parallel  with  it, 
is  a  series  of  six  small  blunt  spines. 

Opercle  with  strong  striae  radiating  from  the  upper  an- 
terior angle ;  subopercle  nearly  as  large  as  opercle  and 
strongly  striate,  the  striae  radiating  from  the  anterior  lower 
articulation ;  a  thin  membrane  connects  the  opercle  and 
subopercle ;  mandible  with  strong  longitudinal  striations 
and  many  mucous  pores. 

Outer  row  of  teeth  in  upper  jaw  short  and  very  sharp, 
increasing  in  length  anteriorly.  No  teeth  in  the  extreme 
front  of  upper  jawy  but  two  small  decurved  teeth  on  each 
side  of  tip  of  jaw.     Palatine  teeth  arranged  in  three  groups. 

Sd  8bs.,  Vox..  Y  (  4  )  May  31,  1895. 
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In  front  are  two  very  large  compressed  teeth  on  each  side, 
I  %  inches  long,  behind  which  is  a  naked  space  i  ^  inches 
long;  this  is  followed  by  three  teeth  ^  inches  long,  and 
finally  eight  short  knife-like  teeth.  Lower  jaw  with  sym- 
physis bare,  a  bifid  tooth-like  spine  on  each  side  of  it. 
Behind  this  come  two  long  thorn-like  teeth,  the  first  ^  in. 
long,  the  second  }i  in.,  followed  by  15  short  knife-like 
teeth.  The,  teeth  are  all  very  sharp  and  directed  back- 
ward and  so  long  that  the  mouth  cannot  be  completely 
closed.  Upper  pharyngeal  teeth  long  and  slender;  upper 
pharyngeals  formed  by  the  coalesced  parts  of  the  2,  3  and 
4  pharyngobranchials. 

Gill -rakers  long,  sharp  and  toothlike,  bifid  or  trifid; 
on  the  anterior  part  of  the  lower  gill -arches  they  appear 
as  teeth  where  the  arches  join  the  hyoid.  Upper  lobe  of 
caudal  evidently  not  prolonged  into  a  filament;  middle 
rays  longer  than  the  height  of  the  tail. 

D  39,  P  15,  A  17,  V  9,  B  7.  Length  of  specimen,  52  J^ 
inches. 

The  type  of  this  description  is  in  the  museum  of  the 
California  Academy  of  Sciences.     It  is  in  good  condition, 


DESCRIPTIOIT  OF  A  NEW  JACE-RABBIT  FROM  SAK 
PEDRO  MARTIR  MOUNTAIN,  LOWER  CALIFORNU. 

BY    JOHN    M.    STOWELL. 
(With  Plate  Jil.j 

LepQS  mutireDsis  sp.  oov. 

Type,  ad.  6  No.  748,  Museum  Leland  Stanford  Junior 
University;  La  Grulla,  San  Pedro  Martir  Mountains, 
Lower  California,  June  30,  1893.  Collectors,  John  M. 
Stowell  and  Samuel  C.  Lunt. 

Total  length  603;  tail  vertebrje  95;  hind  foot  126; 
ear,  from  crown,  1S4. 

Cranial  MeaturtmtnU. 
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About  the  size  of  Lepits  californicus,  but  with  much 
larger  ears  and  darker  coloration. 

Color  above,  steel  gray,  strongly  mixed  with  black, 
without  the  rufous  tinge  of  Z.  californicus.  Sides  lighter, 
with  traces  of  rufous.  Chin  and  throat  yellowish  white. 
Under  side  of  neck  same  color  as  sides,  a  black  tip  and  a 
subterminal  white  zone  on  the  longer  hairs  giving  a  de- 
cided gray  tinge.  Breast  and  inner  side  of  legs  salmon 
color,  not  cinnamon  as  in  Z.  californicus.  Belly  whitish, 
but  strongly  washed  with  light  salmon.  A  white  patch 
between  hind  legs.  The  tail  darker  on  lower  side  than 
ia  Z.  califor 
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The  ears  are  sparsely  haired  and  the  hair  is  very  short, 
in  this  respect  much  like  L.  alleni.  The  fringe  on  the 
anterior  edge  is  dark  gray,  short  and  fine  in  texture- 
The  tips  of  ears  are  black,  the  black  extending  down  the 
posterior  edge  of  the  convex  side  for  nearly  one -half  its 
length. 

This  species  is  based  upon  three  specimens,  all  fully 
adult,  collected  by  Samuel  C.  Lunt  and  John  M.  Stowell 
during  June  and  July,  1893,  in  the  San  Pedro  Martir 
Mountains,  Lower  California,  at  an  altitude  of  about  7,000 
or  8,000  feet. 

Four  other  specimens  were  seen  by  the  party  but  not 
secured,  all  in  the  vicinity  of  La  Grulla,  a  large  timber- 
inclosed  meadow-tract,  watered  by  mountain  streams. 
Tracks  were  seen  in  several  other  places  upon  the  mount- 
ains, but  we  did  not  start  the  animals  from  their  hiding 
places  and  concluded  that  they  must  secrete  themselves 
in  the  crevices  among  the  huge  rocks  which  are  heaped 
up  so  numerously. 

The  San  Pedro  Martir  Mountains  form  a  range  about 
70  miles  in  length,  their   eastern   slope  passing  into  the 


A  SUPPLEMENT  TO  THE  BIBLIOGRAPHY  OF  THE 

PALiBOZOIC  CRUSTACEA.* 

BY    ANTHONY    W.    VOGDES. 

In  offering  this  supplement  to  the  literature  of  this 
special  subject  the  author  has  brought  the  catalogue  up 
to  date,  as  far  as  lies  within  his  knowledge,  and  cor- 
rected some  errors  and  omissions  of  the  first  edition. 

A  few  may  ask,  what  is  the  advantage  of  such  a  cat- 
alogue ;  but  let  them  take  up  any  special  study,  and  the 
first  thing  that  is  wanted  is  a  list  of  books,  to  know  how 
and  what  to  read. 

Such  compilations  are  dry  and  laborious,  but  like  all 
things  that  lead  to,  or  add  to  knowledge,  we  have  to  dig 
through  a  mass  of  details. 

The  palaeontologist  has  to  work  with  species  and  all 
such  lists  save  him  many  a  weary  day  of  research  through 
many  pamphlets  and  books;  then  again  the  want  of  just 
such  a  catalogue  as  is  herewith  presented  to  the  Acad- 
emy leads  to  the  making  of  new  species,  from  which  we 
pray  to  be  delivered.  These  hastily  made  children  retard 
the  progress  of  knowledge,  and  sooner  or  later  will  have 
to  be  reclassified  under  some  older  name,  delaying  the 
progress  of  an  advancing  science,  taking  up  the  time  and 
labor  of  the  student,  to  say  nothing  of  his  temper. 

Agassiz  (L.)     The  Trilobites. 

In  Canadian  Nat.  Geol.,  toI.  6,  1872,  pp.  35S>361. 

Ammon  (Ludw.  von).  Devonische  Versteinerungen 
von  Lagoinha  in  Mato  Grosso  (Brasilien). 

In  Zeitsch.  Ges.  fttr  Erdkunde,  Berlin,  vol.  28,  1893;  No.  5,  p.  352. 
Phacops  hranlienM  Clarke.     Harpes  sp. 

'Occasional  Papers  of  the  California  Academy  of  Sciences,  No.  iv,  1893. 
Sd  9km..  Vol.  V.  May  28,  18M. 
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Anderssoo  (J.  G.)  Note  on  the  Occurrence  of  the 
Paradoxides  olandJcus  zone  in  Nerike, 

Id  Bnll.  Geol.  Inst.,  Upaalo,  vol.  1,  1S92,  No.  I. 

Ueber  Bl6cke   aus   dem   jiingerex  Untersiiur 

auf  der  Insel  Oland  vorkommend. 

In  KoDgl.  Svenska  Vetenekapa-Akod.,  FiirhandliDgar,  No.  8,  1S93,  p. 
521. 

Trinueleut  leticomii  His. 

Ueber   das   Alter   der  Isockilina  canaliculata 

Fauna. 

Id  (Hversigt  at  Kongl.  Vetenskapa-Akad.,  ForbaDdlingar,  1893,  No.  2,  p- 
125. 

Itothilina  tatialicultUa  Kr.  Prirtutia  dutam  Kr,  P.  plana  vat.  tubtrcv- 
lata  Kr.  P.  plicata  Kr.  EntomU  (PrimiliatJ  fiabelliftra  Kr.  E.  quad- 
rilpina  Kt.  ?  E.  obtigua  Kr.  Primilia  aarkutarit  Kt.  Ealomi*  (Buriiit- 
tUal)  quadri'pina  Kr.  Bollia  minor  Kt.  B,  major  Kr.  Tttradetta  harpa 
Kr,  TBT.  7'.  carmala  Kr.  7*.  roitraia  Kr.  T.  trratiea  Er.  tbt.  Ctcnobol- 
ftdia  cUiata  Emmons!     Beyriehla  radiani  Kr.     B.  (Ulriehiaf)  bidtnt  Kr. 

Armstrong  (J.),  Toui^  (J.)  and  Robertson  (D.) 
Catalogue  of  Western  Scottish  Fossils,  with  introduction 
on  the  Geology  and  Paleontology  of  the  District  by  John 
Young.     Glasgow,  1876. 

Aurivillius  (C.   W.   S.)     Ueber   einige   obersJlurische 


BIBLIOGRAPHY  OF    THE    PALAEOZOIC    CRUSTACEA.       55 

Beecher  (C.  E.)     A  larval  form  of  Triartkrus. 

In  Am.  Jonr.  Sci.,  3d  series,  vol.  46,  1893,  p.  361,  also  p.  469,  woodout. 
Triartkrun  beckii  Greeu. 

On  the  mode  of  occurrence  and  the  structure 


and  development  of  Triarthrus  beckii. 

In  The  American  Geologist,  vol.  13,  1894,  pp.  38-43,  plate. 

Triartkrui  beckii  Green. 

Abstract  of  a  paper  read  before  Nat.  Acad.  Sci.,  Nov.  8,  1893. 

Larval  forms  of  Trilobites  from  the  Lower 

Helderberg  Group. 

In  Am.  Jonr.  Soi.,  3d  series,  vol.  46,  1893,  p.  142,  plate. 
The  author  illnstrated  the  larval  forms  of  Acidcupis  tuberculatus  Conrad 
and  PhaiihonidtM  sp.  ? 

The  appendages  of  the  pygidium  of  Triarth- 


rus. 

In  Am.  Jonr.  Sci.,  3d  series,  vol.  47,  1894,  pp.  298-300,  plate  vii. 

On  the  mode  of  occurrence  and  the  structure 

and  development  of  Triarthrus  beckii. 

In  the  American  Geol.,  vol.  13,  1894,  pp.  38-43,  plate  iii. 

Further  observations  on  the  ventral  structure 

of  Triarthrus, 

In  the  American  Geol.,  vol.  15,  1895,  pp.  91-100,  plates  iv-v. 

Structure  and  appendages  of  Trinucleus, 


In  Am.  Jonr.  Sci.,  3d  series,  vol.  49,  1895,  pp.  307-311,  plate  iii. 

Bennie  (James).     On  the  prevalence  of  Eurypterid  re- 
mains in  the  Carboniferous  shales  of  Scotland. 

In  Proc.  Royal  Phy.  Soc.  Edinburgh,  vol.  9,  1885-88,  p.  499. 
Not  descriptive. 

Benshauser  (L.)     Ueber  Hypostomen  von  Homalono- 
tus. 

In  Jahrb.  Konigl.  preuss.  Geol.  Landesanst.  ftir  1891,  pp.  154-186,  1892. 

Bergeron  (Jules).     6tude  pal^ontologique  et  stratigra- 
phique  des  terrains  anciens  de  la  Montague  Noire. 

In  Bnll.  Soc.  G^ol.  France,  3d  series,  vol.  15,  1887,  No.  5,  p.  376. 
Harptn  E$eoli  n.  sp.     Cheirurus  Lenoiri  n.  sp.     Phacopn  Munieri  n.  sp. 
P.  Rouvillei  n.  sp. 
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— ^^^  Etude  g^ologique  du  massif  ancien  aitu£  au 
sud  du  Plateau  central. 

Pom  1S89,  pp.  1-361,  plateH  i-ii. 

Conocoryphe  eoronala  Barr.  C.  Rouayrouxi  M,  C,  et  Bern.  C.  Hebtrti 
M,  G,  et  Berg.  C.  Lrvyi  M.  C.  et  Berg.  Conocorypht  up.!  Paradoxidu 
rugulonit  Corda.  Agnoatuf  SalU»i  M.  C.  et  Berg.  Asaphttina  Barroim  M. 
C.  el  Berg,  iltgalatpit  Filaeovi  M.  C.  et  Berg.  Calymenf  Fitacov!  M.  C.  et 
BeiR.  Afinotiu$  Ferralteniit  M.  C,  et  Berg.  Phaeopa  Potieri  Bajrle.  ffarpei 
EkoU  3.  Berg.  Chtirarat  Lenoiri  J.  Berg.  Phaeopt  Sfunitri  J.  Berg.  P. 
Bouvillei  J.  Berg.     Bronleui  Govieii  J.  Berg. 

Fig.  2b,  plate  t,  repreitenta  the  pygidiam  o(  a  Lkhai  n.  Hp.  and  not  ft 
Chfirurua.  Tbe  nathot  mentions  the  loUowing  undeacribed  gpeaies:  Ana- 
pAuj  Pourneti  Vem.,  A ,  Orqffi  Vern.,  Itlucaui  Ltbe»conUi  Ttom. 

Crustac^s. 

In  L'Annnaire  Gl^ologiqne  Univerael  Tame,  viii,  1891. 

A  review  of  Matthewu',  Clarke's  and  Delgado's  papers  on  Trilobites. 

La  Faune  dite  "  Primodiale  " ;  est-elle  la  plus 

ancienne? 

In  RevuB  Gen.  dee  8ai.  Dec,  1S91-IS92,  pp.  1-21. 

Vi%yxrea  Paradoxidei  hoKemievt  Bmok.  Calyment  trnaTiaCoanA.  Sao 
hiriuta  Barr.  OUndlat  gilbtrli  W«l.  Agnottut  rrr  Barr.  Paradoxidtt 
npinoiat  Bceck.    CoaotOTypke  toronata  Barr. 

Notes  Falcon  to  logique  i.     Crustactis. 

In  Bnll.  G^ol.  Soo.  France,  3d  series,  vol.  21.  1693,  pp.  333-347,  plates 
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nelidan  ancestor  which  bent  its  month  ronnd  Tentrally  bo  as  to  use  its 
parapodia  as  jaws." 

Bejrrich  (Ernst).  Ueber  eine  Kohlenkalk- Fauna  von 
Timor. 

In  Abhandl.  d.  k.  Acad.  Wissensch.  zu  Berlin,  1864,  yoI.  36,  1865. 
PhilUpsia  parvula  n.  sp. 

Bigot  (A.)  Note  sur  les  Homalonotus  des  gres  silu- 
riens  de  Normandie. 

In  Bull.  Soc.  Geol.  France,  3d  series,  vol.  16,  1888,  p.  419,  plates  v-Tii. 

ffonuUonotu8  bonissenti  Moridre.  ff.  desloHgchampsi  Trom.  H.  brong- 
niarti  Delong.  H.  serrala  Trom.  H.  vicaryi  Salt.  11,  besnevUUnna  n.  sp. 
H.  morieri  n.  sp.  IT.  incerlus  u.  sp.  IT.  viellardi  Trom.  Plasiaeomia 
brevicaudata  Delong. 

Bolsche  (  W. )  Ueber  Prestwichia  rotundata  H.  Wood- 
ward aus  der  Stein  Kohlen  formation  der  Piesberges  bie 
Osnabnick. 

In  Jahr  d.  Natnru.  Vereius  zn  Osnabrtick. 

Bolton  (H.)  On  the  occurrence  of  a  Trilobite  in  the 
Skiddaw  slates  of  the  Isle  of  Man. 

In  Geol.  Magazine,  Decade  3.  vol.  10,  1893,  p.  29. 

The  author  describes  an  imperfect  specimen  of  the  genus  Aiaphu%  or 
JRglvML. 

Catalogue  of  the  types  and  figured  specimens 

in  the   Geological   Department  of   the   Manchester  Mu- 
seum, Manchester,  1893,  35  pp. 

LtaXa  Ltidyi  var.  Williamsoniana  Jones.  Carbonia  Raderiana  J.  &  K. 
C.  fabulma  J.  k  K.  C.  Bairdoides  J.  &  K.  C.  SaUeriana  J.  ic  K.  C. 
pmngens  J.  ft  K.  C.  teeans  J.  ft  K.  CeratiocarU  mtHuta  J.  ft  W.  Pygo- 
eepkaius  Cooperi  Huxley  fig.  Hymenocaris  vermicauda  Salter.  Cyclut 
Scotti  sp.  noY.  This  article  is  by  Henry  Woodward.  ArioneUu»  longi- 
cephalus  Hicks.  Niobe  MenapiensU  Hicks.  N,  Homfrayi  Salt.  Neaeu- 
reiuM  Ramseyensis  Hicks.  N.  quadraiun  Hicks.  Neseuretus  sp.  N.  sp. 
PhilUpsia  gtmmultftra  Phillips.  Qriffitkides  acanthiceps  H .  W .  Eu rypterua 
pMHCtatus  Salt.  Pterygotva  Lundensis  Salt.  P.  Bank^i  Salt.  Stylo- 
nurus  megalopa  Salt. 

Brongniart  (Charles).  Note  sur  un  nouveau  genre 
d'Entomostrac^  fossile  provenant  du  terrain  Carbonifere 
des  environs  de  St.  Etienne. 

In  Annales  Sci.  Geol.,  yoI.  7,  1876,  plate  vi. 
PaUtocypris  edwardsii. 
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Banneister  (H.)  Ueber  Gampsonyckus  fimhriatus 
Jord. 

la  Abh.  d.  Natnrfosoh.  OesellBchsft  zn  Halle,  IS54,  vol,  2,  pp.  191-200, 
plate. 

The  aalhor  changes  Jordon'a  geaeric  name  of  Oamptangx  to  Oanip«o»y- 
chut,  the  fonnwr  having  been  aaed  b;  Swainion  lor  a  genus  ol  Falconida. 

Clarke  (J.  M.)  On  the  structure  of  the  carapace  in 
the  Devonian  Crustacean  Rhinocaris  and  the  relation  of 
the  genus  to  Mesothyra  and  the  Phyllocaridae. 

In  Amarioan  NatDralist,  Sept..  1893,  p.  793. 

The  anthor  places  the  genera  Mttothyra  and  Rhinocarii  under  the  Bhin- 
ooarida,  remarking  "that  the  tiro  (obhIIb  are  very  ologely  related,  and  it 
will  not  do  to  separate  them  b;  more  than  a  generic  difference."  He  illns- 
trateg  the  carapace  Btmoture  in  ShinocarU,  R.  cotumbina,  llttothyra  oeeani, 
Hymtnoearit  wrmicaurfa  and  Prolocarit  martki. 

List  of  the  original  and  illustrated  specimens 

in  the  Palxontological  Collections,  Part  i,  Crustacea. 

In  nth  Annual  RepoH  of  the  N.  Y.  State  Qeologist  tor  the  Year  1891, 
Albany,  1892. 
The  anthor  0Tet  a  systematic  claBxiftcatiou  of  the  (ossil  Crnstnoea. 
See  also  46th  Beport  N.  Y.  State  Unseum  for  1891 . 

On  Cordania,  a  proposed  new  genus  of  Tril- 

obites. 

In  nth  Annnal  Report  N.  York  State  Geologist  for  the  Year  1891,  p.  124. 


BIBLIOGRAPHY  OF   THE    PALAEOZOIC    CRUSTACEA.       59 

ZkUmanUet  achates  Billings.  Pitrygometopus  inUrmedius  Wal.  P.  ebdr- 
t»eeu8  n.  sp.  P,  sehmidli  n.  sp.  P.  cailictphaXus  Hall.  Ceraurus  pUurex' 
tinthemu»  Gr.  P$eudosphcerexochu9  trerUonefuis  n.  sp.  CyrtomtiopuB  9e0' 
/Uldi.  Encrinuru9  vannulus  n.  sp.  E,  raricosteUus  Wal.  E.  cristatut  n. 
tp.  Cybele  winehelli  n.  sp.  Odoniopleura  parvula  Wal.  Arges  weaenber- 
gentU  Schmidt  var.  paulianus  n.  var.  PUUymetopus  cucuUus  M.  &  W.  P. 
robbmsi  Ulrioh.  Prottus  parviuaculu»  Hall  Harpina  nunntmttnaiM  n.  sp. 
CypkaspUf  geUenensU  n.  sp.     Proetus  stonemani  Vogd. 

Claypole  (E.  W.)    Palaeontological  notes  from  Indian- 
apolis. 

In  The  American  Geologist,  vol.  6,  1890,  p.  255. 
Eurysoma  n.  g.     E,  newtmi  n.  sp. 

The  term  Euryaoma  being  preoccupied,  the  author  changes  the  generic 
term  to  Carcina»oma  in  the  same  volume,  p.  400. 


A  new  species  of  Carcinosoma, 

In  the  Am.  Geologist,  vol.  13.  1894,  p.  77,  plate  iv. 


Carcmoaoma  mgens  n.  sp 

Cole  (G.  A.  J.)     The  story  of  Olenellus. 

In  Natural  Science,  London,  vol.  1,  July,  1892,  pp.  340-.346. 

The  author  figures  after  Walcott.  OUnellus  Thompaoni  Hall.  0.  (Me- 
aonacU)  vermotUana  Hall.  0.  (Holmia)  KjeruJfi  Linnarsson.  This  figure 
is  taken  from  Holm,    lliere  are  no  detailed  descriptions  in  this  paper. 

Cox  (James  C.)     Note  on  the  Moore  Park  Borings. 

In  Proc.  Linn.  80c.  N.  8.  Wales  for  1880  (1881),  vol.  5,  part  3,  p.  273. 
Eatkeria  eoglani  n.  sp. 

Delgado  (J.  F.  N.)  Fauna  Silurica  de  Portugal.  De- 
scripcao  de  uma  forma  nova  de  Trilobite  Lichas  (Ura- 
lichas)  ribeiroi. 

In  Comm.  dos  Trabalhos  Geol.  de  Portugal,  Lisboa,  1892,  16  pp.  and  6 
plates. 

In  French  and  Portuguese. 

Edwards  (H.  Milne).  Des  nouvelles  rescherches  de 
M.  Walcott  relatives  a  la  structure  des  Trilobites  suivi 
de  quelques  considerations  sur  1' interpretation  des  facts 
ainsi  constates. 

In  Ann.  Sci.  Naturelle,  Hcries  6,  vol.  12,  1881,  No.  3,  31  pages,  plates  z, 
zi,  zii. 
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Etlieridge  (R.)  The  Geology  of  the  northern  part  of 
the  English  Lake  District,  by  J,  Clifton  Ward,  with  an 
appendix  of  new  species  of  fossils  by  R.  Etheridge. 

In  Mem.  Oeol.  BarTejr  England  aaa  Walei,  LondoD,   1876,   132  pp.,  It 

i/iobe  doveri  n.  sp.     /Bglina  sp.T     Aiaphiu  sp.?    Cybelt  ovala  n.  sp. 

Etheridge  (R.  Junr.)  A  monograph  of  the  Carbonifer- 
ous and  Permo-Carboniferous  Invertebrata  of  New  South 
Wales,  Part  2,  Echinodermata,  Annelida  and  Crustacea. 

Id  Mem.  Geol.  Snr.  N.  B.  Wales  PalreontoloKf,  No.  5,  Bjdnejr,  1893,  131 
pagM,  plates  xiUxxii. 

Carbonia  ttuHraiit  u.  sp.  Entomit  Joneti  DekoQ.  Bairdia  i^nU  Monis. 
B.  curlut  McCoy.  Phillipaia  dubia  Eth.  jr.  P.  Wooduiardi  Eth.  jr.  P. 
grandh  Elb.  jr.  PhilUpiia  up.!  Oriffilhidtt  Saeeti  Eth.  jr.  Oriffilhidta 
sp! 

The  invertebrate  fauna  of  the  Hawkesbury- 

Wianamatta    series  { Beds   above   the    productive   Coal 
Measures)  of  New  South  Wales. 

In  Mem.  Oeol.  Barvey  N.  S.  Wales  Paleontology,  No.  1,  Bydoey,  1888, 
21  pageii,  2  plates. 
Etthiria  rogkmi  Coi. 

Hymenocaris  salleri  McCoy. 

In   BeoardB   Geol.   Surrey  N.  S.  Wales,    1892,  vol.  . 
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Etheridge  (R.  Jr.)  and  Jacks  (R.  L.)  The  Geology 
and  Palaeontology  of  Queensland  and  New  Guinea. 

Pp.  XXX  and  768,  68  plates  and  Geol.  map  of  Qneensland,  London,  1892. 
Be^richia  varicona  Jones.    PhilUpna  dubia  Ether.    P.  woodwardi  Ether. 
Jr.     Phillipsia  sp.  ?     Oriffithidts  senuniferus  Phill. 

Etheridge  (R.  Jr.)  and  MitcheU  (John)  The  Silurian 
Trilobites  of  New  South  Wales,  with  reference  to  those 
of  other  parts  of  Australia. 

In  Proc.  Linn.  Soc.  N.  8.  .Wales,  vol.  8,  1893,  p.  169,  plates  vi-vii,  pt.  2. 
The  genera  Proetua  and  Cyphcupis,     Cyphaspis  hrowningensU  Mitch.     C. 
yeutensis  n.  sp.     C.  horani  n.  sp.     C.  rotunda  n.  sp. 

Feistmantel  (O.)  Ueber  den  Niirschener  Gasschiefer 
dessen  geologische  Stellung  und  organische  Einschliisse. 

In  Zeitsch.  deulsch.  geol.  Gesellsohaft,  vol.  25,  1873,  p.  593,  pi.  xviii. 
Oamp»onychu8  Jimbriatua  Jordon. 

Praipont(Julien).  Eurypterides  nouveau  du  D^vonien 
Superieur  de  Belgique. 

In  Ann.  Soc.  Geol.  do  Belgique,  vol.  17,  1889,  p.  53,  plate. 
Kurypterus  Lohesti  Dewalqne.     E.I  dewalquei  n.  sp. 

Geinitz  (H.  B.)  Ueber  Arthopleura  armata  Jordon  in 
der  Steinkohlen  Formation  von  Zwickau. 

In  N.  Jahrb.  Min.  Qeol.  Jahrgang  1866,  p.  144,  pi.  iii. 

Dyas  oder   die    zechsteinformation   und  das 

Rothliegende,  i86i. 

The  author  re6gare8  HemUrochtKus  paradoxus  Schanr,  and  referred  it  to 
the  Decapoda.  He  also  describes  Palceocrangon  ( Prottoponiscus)  proble- 
wuUicus  Sohanr,  and  refers  it  to  the  Isopoda.  He  adopted  Prowponiacus 
Kirkby  in  preference  to  Palftocrangon  Salter,  remarking  that  PaUgoepha- 
roma  would  have  been  a  more  appropriate  name  than  either  of  the  fore- 
going. 

Gorich  (G.)  Ueber  eine  cambrische  Fauna  von  Sand- 
omir  in  Russisch-Polen. 

In  Neues  Jahrb.  Mineralogie,  1892,  Bd.  1,  p.  69. 

AgnoMus  foMax  Linn.  A.  gibbua  Linn.  Agnostus  sp.  Lio»tracuB  Lin- 
narsaoni  Brogg.     Paradoxidea  cf.  tewini  Brongn. 

■        Ueber  eine  Cambrische  Trilobiten  Fauna  bei 
Sandomir. 

In  J.  Ber.  Schles  Qesellsch.,  No.  69,  1891,  p.  55. 
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Hector  (James).  On  a  new  Trilobite  ( Homalonotus 
expansus). 

Id  TraiiB.  New  Zealuid  Inst.,  vol.  9,  1876,  p.  602.  pUte  ixtii. 

Hicks  (H.)  The  Fauna  of  the  Olenellus  zone  in 
Wales. 

In  Geol.  Magazine  Decade  3,  to).  9,  1892,  p.  21. 

The  author  refers  Leperditial  cambren^,  described  in  Qnut.  Journal, 
1871,  to  the  head  ol  an  OUnMui. 

Huxley  (T.  H.)       Description    of    a   new  Crustacean 
( Pygocephalus  cooperi  Huxley)  from  the  Coal  Measures. 
la  Qaart.  Jour.  Qeol.  Soc,  vol.  13,  1857,  p.  363,  plate  liii. 

On  a  stalk-eyed  Crustacean  from  the  Carbon- 
iferous Strata  near  Paisley. 

In  Quart.  Jour.  Geol.  Soc.,  vol,  18,  1862.  p.  420. 
Pygoctphaiiti  cooperi  Hn»ley. 

Jones  (T.  Rupert)  Notes  on  the  Palaeozoic  Bivalved 
Entomostraca,  No.  xxix. 

In  Annela  Mag.  Net.  Hist.,  6th  aeries,  vol,  6,  1890,  pp.  317-324,  plate  xi. 

EntomU  lerTaloilriala  Sandb.  K.  BicMeri  n.  ap.  E.  gyroia  Etichter. 
E.  variotlriata  Clarke. 

Notes  on  the  Palaeozoic  Bivalved  Entomos- 
traca, No.  XXX. 
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T.  Wiltshire,  Dr.  H.  Woodward  and  Prof.  T.  Rupert 
Jones  (secretary). 

Id  Brit.  Assoc.  Adv.  Sci.,  1892,  62d  Meeting,  pp.  298-300. 
The  genera  here  treated  of  are:  ffymenocaris,  Lingulocaris^  Sciccocarit, 
CarfoearU,  Aplychopms^  Peltocaris,  PinnocarU  and  DiseinocarU, 

Fossil  Phyllopoda  of  the  Palaeozoic  Rocks. 

Tenth  Report  of  the  Committee,  consisting  of  Prof.  T. 

Wiltshire,  Dr.  H.  Woodward  and  Prof.  T.  Rupert  Jones 
(secretary). 

In  Brit.  Assoc.  Adv.  Sci.,  1893,  63d  Meeting,  pp.  455-470,  plate  i. 

PkyUocarida,  EstherM.  E.  BtricUa  MUnster  var.  MuensUriana  n.  var. 
E.  Beinaehei  n.  sp.  E.  Oeimtzii  n.  sp.  E,  var.  Ortheana  n.  var.  Anoma' 
locaris.  Caryocaris  Salteri.  ApiychopsU  anatina  Salt,  and  Peltocarii 
Marrii  n.  sp.-  Hymcnocarls  vermicauda  Salt.  Lmgularoearis  riliqui/ormis 
Jones. 

Fossil  Phyllopoda  of  the  Palaeozoic  Rocks. 

Eleventh  Report  of  the  Committee,  consisting  of  Prof. 

T.  Wiltshire  (chairman),  Dr.  H.  Woodward  and  Prof.  T. 
Rupert  Jones  (secretary).  Drawn  up  by  Prof.  T.  Ru- 
pert Jones. 

In  Brist.  Assoc.  Adv.  Soi.,  64th  Meeting,  August,  1894,  pp.  271-272. 
Elynocaria  Hindii  n.  sp.    Dhcinocaris  and  AptychopsU,  Macrocaris  Oor- 
byi.     EBtKerla  sp.?     E,  Dawaonsi  from  Nova  Scotia. 

Jones  (T.  Rupert)  and  Woodward  (Henry).  A  mon- 
ograph of  the  British  Palaeozoic  Phyllopoda  ( Phyllocarida 
Packard),  part  2.  Some  bivalved  andunivalved  species, 
pp.  73-124,  plates  xiii— xxvii. 

Pa]»ontological  Soc.  London,  1892. 

Hymenocarit  vermicauda  Salt.  H.t  lata  Salt.  Lmgulocaris  Ungulaco- 
Me$  Salt.  L.  siliquiformis  Jones.  L.  salieriana  J.  &  W.  Lmgulocaris  sp. 
Saccocaris  major  Salt.  S.  minor  J.  &  W.  Caryocaris  wrigktii  Salt.  C 
marrii  Hicks.  C/ Mi^^eri  McCoy.  A ptychopsis  prima  B&rr.  A.  harrande- 
ana  n.  tp.;  also  var.  brevior.  A.  anatina  Salt,  (corrected  by  authors,  not 
A,  cordi/ormis  n.  sp.)  A.latan.Bp.  A.gUibraK.W,  A.  wiUoniK.  Vf. 
A.  lapworlhi  H.  W.  A.  ovata  n.  sp.  A.  aalieri  H.  W.  A.  subquadrata  n. 
sp.  A,  angulata  Baily.  ^4.  ohlata  n.  sp.  PeUocaris  aptychoides  Salt.  P, 
marrii  n.  sp.  (corrected  by  author,  not  P.  anatina  Salt.)  P.  patula  n.  sp. 
P.  carruthersii  n.  sp.  P.?  harknesai  Salt.  Pinnocaris  lapworthi  B.  £th., 
jr.  Ditcinocaris  hrowniana  H.  W.  D,  ovalis  n.  sp.  D.  undulata  n.  sp. 
D.gigus'R.  yf.     Ceratiocari$t  Caryocarisi 
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On  some  Palaeozoic  Phyllopodous  and  other 

fossils. 

In  Oeol.  Magnzine  Decode  3,  toI.  10,  1803,  p.  198,  plate 

Peltocarii  Salleriana  n.  sp.  DipUrocarU  Elhtridgt  3.  &  W.  FragmenU 
of  a  Phyllocaridt  AplgckoplU  WiltiaPuii  u.  sp.  Ceraliocarit  iruptrala 
Salt. 

— ■  On  some  Scandinavian  Phyllocaridae. 

In  Geol.  Mag.,  new  seriss,  decade  3,  vol.  6.  London,  1888,  pp.  145-150, 
plate  vi. 

Ctrattoearw  Scharyi  Barr.  C.  pecHnala  J.  &  W.  Phatganocarii  pugio 
(Borr.)  Tat.  terrata  J,  &  W.     Oeraliocarii  Angeliai  J.  A  W, 

Kiesow  (J.)  Die  Ccelosphseridiengesteine  und  Back- 
steinkalke  des  westpreussischen  Diluviums,  ihre  Ver- 
steineningen  und  ihr  geologisches  Alter. 

In  Sohriften  d.  Naturf  Geaellach.  zn  Danzig  N.  F.  vjii,  vol.  3,  1893,  30 
pp.,  2  plates. 

£!nlomU  »igma  Kr,  BeyrUhia  tp.  B,  marchica  vsr.  lata  Kr.  LieKcu 
angvtla  Bejr.  ChtirvTut  (NteiakotBiikia)  crphaloceras  Nienzkowski  aff, 
Phncopi  ( Fiery gonelopua)  lavigata  Bchiii.  Chiumopt  odtni  Eiohw,  C. 
marginala  fiehm.  C,  maeraura  Sjogren.  Chmmopi  Bp.  Aiaphui  (llO- 
tttut)  Bp.      /tUenuM  Toemeri  Volb.      /.  giga*  Holm.      /.  angimlifronii  Holm. 

Beitrag  zur  Kenntniss  der  in  westpreuss- 
ischen Silurgeschieben  gefundenen  Ostracoden. 

In  JBbTb.  K  preaas.  geol.  LendeHanstalt  1S8S,  p.  30,  Berlin,  2  plates. 
Ltptrditia  phtueoltm  His.    L.  phaKolmi  His.  vsr.  labpentagona  a.  var.  L. 
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Koch  (C.)  Ueber  das  Vorkommen  von  Homalonotus 
Arten  in  den  rheinischen  Unterdevon. 

In  Yerhaodl.  Natnrhist.  Vereiiis  d.  Preass.  RheinUnde  nnd  Weetfalens. 
Yierte  Folge,  7  Jahrganf;r,  Bonn  1880,  p.  132. 

Homalonotus  armata  Bunn.    H.  rhenanus  Kock.    H.  crasskauda  Sandb. 
ff.  »€abro8U8  Kock.     H.  obtusus  Sandb.     H,  subarmatua  n.  sp.     JI.  acu-* 
Uatus  n.  sp.     H.  omatua  n.  sp.     H.  multicostatua  n.  sp.     H.  mutabiUs  n. 
sp.     H.  rotneri  DeKon.     H.  planus  Sandb. 

Elratow  (P.)  Geologische  Forschungen  am  Westlich- 
en  Ural-Abhange  in  den  Gebieten  von  Tscherdyn  und 
Ssolikamsk. 

In  Mem.  da  Comity  G^ol.  St.  Peters bnrgh,  vol.  6,  part  2,  1888. 

In  addition  to  those  mentioned  on  p.  129  Bibliography  Palaeozoic  Crus- 
tacea the  author  describes  Estheria  suhconcentrica^  Eisiheriella  irapezoidaliSf 
E,  ohtonge^  Estheria  sp.  ? 

Kuntgen  (Carl).  Die  Trilobiten  des  K.  G.  H.  natur- 
historischen  Museums. 

In  Publications  de  Tlnstitut  Royal  Grand-Ducal  de  Luxembourg,  Tome 
XTi,  1877.  p.  127.    . 

Proetus  cuvieri  Steininger.  Phaeops  lati/rons  Bronn.  P.  brevieauda 
Sandb.  Dalmania  caudata  Brtinn.  Homalonotus  platynotus  Dalm.  H, 
delphinocephalus  Murch.  H.  kUicauda,  H.  hnightii  Koenig.  H,  obtusus 
Sandb.  H.  crasaicauda  Sandb.  Homalonotus  sp.?  Calymene  blumen- 
bachii  Brong. 

Laurie  (M.)  Some  Eurypterid  Remains  from  the  Up- 
per Silurian  Rocks  of  the  Pentland  Hills. 

In  Trans.  Royal  Soc.  Edinburgh,  vol.  37,  pt.  1,  No.  10,  pp.  151-161, 
plates  i-iii. 

S^fUmurua  omaius  n.  sp.  S.  macrophthalmus  n.  sp.  Eurypterus  acor- 
pioidta  H.  W.  E.  conicus  n.  sp.  E.  cyclophthalmus  n.  sp.  Drepanopteru s 
n.  g.     D.  pentlandicus  n.  sp. 

The  Anatomy  and  Relations  of  the  Eurypter- 

idae. 

In  Trans.  Royal  Soc.  Edinburgh,  vol.  37,  pt.  2,  No.  24,  1893,  pp.  509> 
528,  plates  i-ii. 

Recent  Additions  to  our  Knowledge  of  the 

Eurypteridae. 

In  Natural  Science,  vol.  3,  No.  18,  1893,  pp.  124-127. 
3D  Sam.,  Vol.  V.  (  6  )  Mmj  38,  1896. 
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Lima  (W.  De).  Note  sur  un  oouveau  Eurypterus  du 
Rothliegendes  de  Bussaco  (Portugal). 

Ill  Comm.  do  Commissao  dot  Tnbathos  Oeol.,  vol.  2,  fKBO,  2,  1992,  pp. 
153-107,  pUte. 
Ettryplerua  dauvilUi  n.  ap. 
■       This  Permiau  ipeoieit  ia  a  amall  one,  oh&racterized  by  its  broad  oepbk- 
loQ  and  thorai  and  slender  abdomen. 

Llndstrdm  (G.)  List  of  the  Fossil  Faunas  of  Sweden. 
II,  Upper  Silurian.     Stockholm,  i888,  29  pp. 

Locke  (John).     On  the  fossil  Cryftolithu%  tesselatm. 
In  Proo,  Phila,  Acftd.,  »ol.  1,  IM2,  pp.  I9«-1D7. 

Portber  obieTTationa  od  tbe  aame,  Tith  woodimt,  in  the  Proceedings, 
1S43,  p.  236. 

Matthew  (G.  F.)  Illustrations  of  the  Fauna  of  the 
St.  John  Group,  No.  7. 

Ia  TTsna.  Koyal  Soo.  Canada,  section  4,  1892,  pp.  99-109,  plate  vii. 
PaTahoimtiXix  potfhtima  n.  ap.     Paraholinflla  Tip,    CyclognaUui*  rotu^d- 
{/ViHW  Uatt.     Enioma  a-p.*. 

Matthew  (W,  D.)  On  Antennfe  and  other  Append- 
ages of  Triarthrus  beckii  Green, 

Id  Trans.  N.  Y.  Acad.  Soi.,  vol.  12,  1893,  p.  137,  pUte;  also  Am.  Jour. 
Sci.,  M  series,  vol.  M,  1893,  p.  121,  pUte. 
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Maurer  (F.)  Mittheilungen  uber  Fauna  and  Glieder- 
ung  des  rechtsrheinischen  Unterdevon. 

In  N.  Jabr.  Min.  GeoL,  Jahrgang  1890,  ii  Band. 

Proetut  orbUtUu$  Barr.  P.  strengi  Manrer.  P.  koeneni  Manrer.  Proetus 
oonf.  P.  myop9  Barr.  P.  glaber  Manrer.  Proetus  oonf .  P.  negUciua  Barr. 
P.  croMnrkaehia^  A.  Romer,  A,  ccUUlus  Manrer.  HomalonoiuB  arnuUvM 
Bnrm.  H.  omtUus  Kock.  Phaeops  feeundua  conf.  Tar.  major  Barr.  P, 
laHfran*  Bronn. 

McCoy  (F.)  Ueber  die  Naturgeschichte  von  Victoria 
in  alter  und  neuer  Zeit. 

In  Die  Colonie  Victoria  in  Australieu;  ihr  Fortsobritt,  ihre  Hilfsqnellen 
nnd  ibr  phjsikalischer  Charakter.     Melbourne,  1861,  p.  165. 

HymenocarU  aalteri  n.  sp. 

Tbis  species  bas  reoiained  for  over  tbirty  years  witbont  a  description. 
Tbe  name  bas  appeared  in  print  at  intervals,  first  in  McCoy's  Ancient  and 
Recent  Nat.  Hist.  Victoria  (Victoria  Intercol.  Exbib.  Essays,  1861,  p.  162), 
and  also  in  Ann.  Mag.  Nat.  Hist.,  1867,  vol.  20,  p.  201,  and  in  Smytb*s 
Ann.  Rep.  2d  Geol.  Snr.,  Vict.,  1874,  p.  33.  Salter,  in  tbe  Quart.  Jour. 
G^l.  Soc,  1863,  vol.  19,  p.  139,  in  a  note  refers  tbe  species  to  Caryocaris 
joKert.  Tbe  species  is  now  referred  by  Etberidge,  Records  Geol.  Sur.  N. 
8.  Wales,  vol.  3,  1892,  pt.  1,  p.  5,  to  Lingulocaria  McCoyi  sp.  nov. 

Miller  (S.  A.)     Palaeontology. 

In  18tb  Annual  Report  Department  of  Geology  and  N^nral  Resourceii 
of  Indiana.    Indianapolis,  1894,  pp.  257-356,  12  plates. 

Meaothyra  gurUyi  n.  sp.     M<icrocaria  n.  gen.     M,  gorhyi  n.  sp. 

Miller  (S.  A.)  and  Gurley  (Wm.  F.  E.)  Bulletin  No. 
3  of  the  Illinois  State  Museum  of  Natural  History.  De- 
scription of  some  new  species  of  Invertebrates  from  the 
Palaeozoic  rocks  of  Illinois  and  adjacent  states.  Spring- 
field, 1894.     81  pp.,  8  plates. 

IlUenuM  danielai  n.  sp.  Lichaa  hanovtrtnaia  n.  sp.  L.  bymeaanua  n.  sp. 
Cerauma  miUeranua  n.  sp. 

Moriere  (J.)  Note  sur  un  Homalonotus  du  gres  de 
May. 

In  Ball.  Soc.  Linn.,  3d  series,  vol.  8,  1884,  p.  383,  2  plates. 
ffamaionotua  dealongchampai  Trom. 

Note  sur  quelques  Trilobites  de  Tfetage  du  gr^s 

de  May. 
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'd  serieB,  pp.  74-Sfi, 
H.  brongnioTli  D«8- 


In  Ball.  Soc.  Lino.  Normandie,  vot.  9,  1884-85, 

HomaUmolut  bonimettti  a.  ep.     H.  lerratui  Trom. 
long.     H./ugilivui  Trom.     Ataphui  oarnienfi. 

Novak  (O.)  On  the  occurrence  of  a  new  form  of  Dis- 
cinocaris  in  the  Graptolitic  beds  of  the  Colonic  Haidinger 
in  Bohemia. 

In  Gsol.  Magazine,  Decs&de  3,  vol.  9,  1892,  p.  U8. 
2>>Knioearu  dufd'nnn  n.  sp. 

D'OrMgny  (A.) 

In  Boll.  SCO.  afol.  France,  vol.  14,  1842-1843,  p.  £63. 
This  paper  oontains  a  diBcnasion  b;  D'Orbigny,  Michelin  and  Hoot  r»- 
garding  the  habits  of  Tiilobitea  in  general.    No  genera  are  mentioned. 

Peach  (B.  N.)  On  a  new  Eurypterid  from  the  Upper 
Coal  Measures  of  Radstock,  Somersetshire. 

In  Proc.  Hojal  Phy.  Soc.  Edinbnrgh,  toI.  9,  1883-88,  p.  438,  plat«  ix. 

OlgptoKorpiut  Kidtloni  a.  sp.  Euri/ptrrun  rtmipri  Dekay,  ornamentation 
ot  Illanas,  after  Salter. 

Additions  to  the  fauna  of  the  Olenellua  zone 

of  the  Northwest  Highlands. 

In  Qaart.   Jour.  Oeol.  Soc.  London,  vol.  50,  1894,  pp.  661-676,  platM 


■longaln*.,  0.  relicalatut,   Otenetloida  a. 
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Remel6  (A.)  and  Dames  (W.)  Rechtigstellung  einer 
auf  die  Phacopiden  species  Ilomalofs  altumii  Remel6, 
beziiglichen  Augabe. 

In  Zeitsohrift  Deutsch.  Geol.  Gesellsch.,  vol.  40,  1888,  p.  586. 

Reuss  (A.  E.)  Ueber  Entomostraceen  und  Foramini- 
feren  im  Zechstein  der  Wetterau. 

In  Jahres.  Ber.  d.  Wetteraaer  GeselUch.  fur  1851-53,  p.  59,  pUte  i. 

1,  BcUrdia  gracilis  McCoy.  2,  B.  geinitziana  Jones.  3,  B.  Kingi  n.  sp. 
4,  B.  pUbeia  n.  sp.  5,  B.  mucronata  n.  sp.  6,  B.  atnpla  n.  sp.  7,  B. 
/rnmentum  n.  sp.  8?  Cyiherella  nuci/ormis  Jones.  9,  Cythere  hituhercu- 
UUa  n.  sp.     10,  C  rcesaleri  n.  sp. 

Richter  (R.)  Beitrage  zur  Palseontologie  Thiiringens 
Waldes.     Dresden  und  Leipzig. 

The  author  describes  from  the  DeToniau  of  Saalfeld  a  badly  preserved 
emstacean  under  the  name  of  Gitocrangon  granulatus  in  addition  to  those 
mentioned  of  p.  184  of  the  Bibliography  Palseozoio  Crastacea. 

Roemer  (Ferd.)  Geologie  von  Oberschlesien.  Bres- 
lau,  1870.     Atlas  of  50  plates,  maps  and  sections. 

The  author  illustrates  the  following  species:  HomcUonotua  crassieauda 
8andb.  Cyphatpis  sp.  Phacopa  lali/rons  Bronn.  Phillipsia  latitpinoaa 
8andb.     P,  marginttftra  F.  Roemer.     P.  mucronata  n.  sp. 

Sandberger  (F.  v.)  Ueber  die  Entwickelung  der  un- 
teren  Abtheilung  des  devonischen  Systems  in  Nassau, 
verglichen  mit  jener  in  anderen  Landern.  Nebst  einem 
palaontologischen  Anhang. 

In  Jahrb.  Nassaaischen  Yereins  fUr  Naturkunde  Jahrg.  xlii,  1889,  pp. 
1-108,  plates  i-v. 

PKacops  Ftrdienandi  Kayser,  pi.  iii,  fig.  4. 

The  author  also  enumerates  the  fossil  Crustacea  of  the  Devonian  System 
in  Naasan. 

Schauroth  (Baron  von)  Ein  Beitrag  zur  Palaontologie 
des  deutschen  Zechsteingebirges. 

In  Zeitsch.  deutschen  Geol.  Gesellschaft,  vol.  6,  1854,  pp.  539-577. 
PcUaocrangon  n.  g.     Hemitrochiacua  paradoxua. 

Sdienk  (A.)     Die  geolische  Entwickelung  Sudafrikas. 

In  Pet«rmann's  Mitth.,  34  Bd.,  1888,  p.  224. 

Proetua  rieardi.     Encrinurua  criatagalli.     Homalonotus  herackelii.    Pha- 
€opa  A/rieanus,     P.  kafir. 
Not  descriptive. 
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Schmidt  (Friedrich)  Ueber  eine  neuentdeckte  unter- 
cambrische  Fauna. 

In  Udm.  Aoftd.  Imp.  Sci.  St.  Petenbargh,  toI.  36,  No.  2,  1S88,  p.  27, 
I^t«s  i-ii. 

Otendtiu  MickwiUi  n.  sp. 

Revision  der  ostbattischen  siluriachen  Trilo- 

biten.  Abtheilung  iv.  Calymeniden,  Proetiden,  Brontei- 
den,  Harpediden,  Trinucleiden,  Remopleuriden  und  Ag- 
nostiden. 

la  Him.  Acad.  Imp.  6ee  8oi.,  St.  Peterab.,  7tb  series,  vol.  42,  No.  6, 
pp.  1-93,  platasi-TJ,  18H. 

Calyment  iabercvlata  Brllnn.  C inter nwiiia Lindstr.  C/roRloniLiiidstr. 
C.  contpieua  a.  sp.  C  ohheMoarentii  n.  8p.  C.  itnaria  Coar.  vsr.  Sta-  ■ 
cyi.  SabgoD.  Pharottoma Coat .  P.pedilobaF.  Bom.  P.  Xienkowitan.ap. 
P.  dtntifulata  Eichw.  Snbgea.  Ptyehomttopvs  Sehm.  P.  Solborthi  n.  ip. 
Brontevt  lalicauda  Wablb.  B.  (Moni'eut  n.  sp.  B.  Marktini  Aug.?  Proe- 
tus  conchmu*  Da!m.  var.  otilientit.  P.  verrucoatu  Lindetr.  aff.  S.  coruptr- 
Ma  Aug.  P.  planedor»atiii  n.  sp.  P.  of.  dittatu  Liadstr.  P.  rnmimlca- 
lui  Nieazk.  P.  KerteUntii  n.  ap.  P.  Wnenbergetuii  u.  sp.  Cj/phatpit 
tifgantata  Lot.  C.  planf/roni  Eiuhw.  ifenoctphata»  minului  Nieszk. 
Harpidu  Ptautini  a.aii.  Harpti  SpatikH  Eich'v .  H.  Wegelitd  Ka^.  Tri- 
nueUti$»ttieomitli.\a.  Ampyx  natutat  Dalm,  A.  Volhorthi  n.  ap.  A.Lin- 
naTMonI  n,  ap.  A.  cottattis  S.  et  B.  A.  rottrat'at  Sars.  BemopUurida 
nanui  Lenohlb.  B.  var.  elongala  Sohm.  R.  fmargittatut  Tornq.  Agnot- 
ttti  jfJoAcr  Aug.  TBT.  mgrica. 
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Toll  (Edward  von).  Die  palaozoischen  Versteinenin- 
gen  der  Neusibirischen  Insel  Kotelny. 

In  M^m.  Acad.  Imp.  tioi.  St.  Peterslmrgh,  vol.  37,  No.  3,  1889. 

Ph€teops  quetdriUneala  kjkg,  M<morakoa  Schmidti,  n.  sp.  P roetu8  sp.1 
BromieM9  Anderwni  Eth.  jr.  et  Nioh.  Leper ditia  KotelnyeuM  n.  sp.  L. 
arctiea  Jones.  L,  Czesskii  n.  sp.  L,  Sannikoin  n.  sp.  L.  KeyterUngi 
Schm.     Leper  ditia  sp.  ? 

Toula  (F.)  Eine  Kohlenkalk-Fauna  von  der  Barents- 
Inseln. 

In  Sitznngsberichte  der  Akad.  der  Wissenschaften,  Wien,  vol.  71,  1875, 
Abth.  1,  p.  527,  6  plates. 

PhiUipma  Oriknewaldti  Moller. 

Tromelin  (G.)  Etude  de  la  faune  du  gres  Silurien 
dans  le  Calvados. 

In  Ball.  Soc.  Linn.  Normandie,  3d  series,  vol.  1,  1876-77. 

HomalonotU8  deslongchampsi  n.  sp.  IT,  brongniarti  Belong.  H.  serralua 
n.  sp.  H,  vicaryi  Salt.  Plasiacomia  (Homalonotua)  brevicaudata  Delong. 
lllttnuB  doeens  Trom.    I.  vidiiccutaianua  Trom.    Dalfnanites  incerta  Delong. 

Under  the  heading  of  Phyllopodes  belonging 

to  the  Gres  des  May  (Calvados)  the  author  cites  two 
species  of  Ribeiria. 

In  Bnll.  Soo.  Linn.  Normandie,  series  .3,  vol.  1,  1887,  pp.  35,  74. 

The  author  states  that  Mr.  Salter  has  named  but  not  described  two  spe- 
cies of  Bibeiria  from  Mr.  Vicary*s  collection,  R.  cofiformia  Salt  and  R. 
magnijica  Salt. 

Tromelin  (G.  De)  et  Lebesconte  (P.)  Essai  d'un  cat- 
alogue raisonne  des  fossiles  Siluriens  des  departments  de 
Maine -et- Loire,  de  la  Loire  Inf^rieure  et  du  Morbihan, 
(Anjou  et  Bretagne  m^ridionale),  avec  des  observations 
sur  les  terrains  pal^ozoiques  de  Touest  de  la  France. 

(Extrait  du  oompte-rendu  de  la  4th  Session  Nantes,  1875)  de  TAssoo. 
francaise  Tadv.  Sc.,  pp.  601-661. 

Presentation  de  fossiles  pal^oiques  du  depart- 


ment d'lUe-et-Vilaine  et  Note  additionelle  sur  la  Fauna 
Silurien  de  I'ouest  de  la  France. 

In  Assoc,  franc.  Tadv.  Sc.,  1875,  pp.  683-687. 
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Observations  sur   les   terrains    primaires    du 

Nord  du  Department  d'Ule-et-Vilaine  et  de  quelques  au- 
tres  parties  du  massif  breton. 

In  Ball.  Qvo\.  Bae.  Fmnce,  Sd  arrieii,  lol.  4,  1875-76,  pp.  Ii»i^2a. 

Dalmanilii  rouaulli  n.  sp.  D,  incrrtna.  D.  minuf  Half.  D.  pMlUpn 
Bbit.  Calymtne  baj/ani  T.  /k  L.  I/omaUmotvi  bronnniarti  Deal,  H.  vita- 
ryi  Bait.      TViiivcUus  gattl/utii.     Homatonolut  gahardrruan  a.  up. 

There  is  a  note  to  this  article  on  p.  612,  in  which  Bronteu*  tkynanoptUu 
Caill.  (non  Barr.)  i«  meatiooed. 

Tromelin  (Gaston  Le  Goarant  de).  Letter  sur  le  ter- 
rain Silurien  de  la  Sarthe. 

In  Bull.  Agrioaltare  Sci.  at  Arts  de  hi  Sarthe,  vol.  22,  1874,  pp.  5S2-590. 
Ctrattocarh  C'.noma«eiia  n.  up.     C.  Bohemka  Barr.     C.  inaqualtn  Barr. 

nirich  (Arnold).  Beitrage  zur  Geologic  und  Palaon- 
tologie  von  SUdamerica  unter  Mitwirkung  von  Fachgen- 
ossen,  herausgegeben  von  Dr.  Gustav  Steinmann.  i  Pa- 
iBEozoische  Versteineningen  aus  Bolivien  von  A.  Ulrich. 

In  Neaea  Jahrb.  fur  Min.  viii.  Beilege  Bd..  1892,  Hefte  l-2i  also  pab- 
lisbed  Beparately.     Stuttgart,  1892,  toI.  I.  p.  110,  5  plntw. 

AeaMe  dfvoniea  a.  Bp.  Cryphaui  couurxmi  n.  sp.  C.  gigaiiitut  a.  sp. 
Crgphaai  Ep.  Ci/phaapii  sp.  Dalmanilea  Clarkri  a.  up.  Phacopt  Dagin- 
courti  n.  sp.     Phacopi  ep. 


Ulrich  (E.  O.)      The   Lower    Silurian    Ostracoda    of 
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Tar.   ineurva  u.  var.     E.  mbradiata   Ul.     E.  ventrasa   u.   sp.     E.t  sub 
igquaUi  n.  sp.     E.f  symmetrica  u.  sp.     Dicranella  n.  gen.     D.  bicomis  11 
sp.     D.  spinoaa  n.  sp.     D.  marginata  u.  sp.     D.t  simplex  n.  sp.     Jones 
eUa  Ulrich.     •/.  obscura  u.  sp.     Bollia  Jones  &  HoU.     B.  subaquata  n.  sp 
^.  Unguloidea  n.  sp.     Drepanella  Ulrich.     D.  bilatercUis  n.  sp.     />.  bigen 
eris  Q.  sp.     DitobeUa  n.  gen.     D.  typa   n.  sp.     Ctenobolbina   Ulrich.     C 
/uleraia  n.  sp.     C.  crassa  Ul.     CercUopsis  n.  gen.     C  cAain6«r«t   Miller; 
also  Tar.  robusia  n.  var.     Tetradella  Ulrich.      T.  quadrilircUa  H.   &  W., 
and  Tarieties.     T.  lunatifera  Ul.     Moorea  Jones  &  Kirkby.     M.  angularis 
n.  sp.     M.  punctata  u.  sp.     If./  perpUxa   n.  sp.     Mojcronotella   n.  gen. 
if.  scojieldi  n.  sp.     Cytherella  Jones  &  Bosquet.     C/  subrotunda  n.  sp. 
C/  ric/Ma  Jones  and  \ar.  arcta  n.  var.    Bythocypris  Brady.    B.  cylindriea 
Hall.     B.f  curta  n.  sp.     B.  granti  n.  sp.     B.  /  robusta  u.  sp.     KrauseUa 
n.  gen.     ^.  in(rqualis  n.  sp.     /T.  arcuata  n.  sp. 

Two  new  Lower  Silurian  species  of  Lichas 


(subgenus)  Hoflolichas, 

In  the  Am.  Geologist,  vol.  10,  1892,  p.  270. 

LichoM ( Hoplolichas)  robbinsi  n.  sp.     L.  ( Hoplolichcu )  bicornis  n.  sp. 

New  Lower  Silurian  ostracoda.     No.  i. 

In  the  Am.  Geologist,  vol.  10,  1892,  p.  263,  plate  ix. 

Leperditia  tumida  n.  sp.  L.  mundula  n.  sp.  L.  aquilatera  n.  sp.  L. 
mjlata  n.  sp.  L,  germana  n.  sp.  L.  sulcata  n.  sp.  and  ventricomis  n.  var. 
L.  (  fPrimitia)  dorsicomis  n.  sp.  L.  granilabiata  n.  sp.  L.  millepunctata 
n.  sp.     L.  fimbriata  n.  sp.     SchmidteUa  n.  g.     S.  croMtmarginata  n.  sp. 

Vogdes  (A.  W.)  Notes  on  Palaeozoic  Crustacea,  No. 
4.  On  a  new  Trilobite  from  Arkansas  Lower  Coal  Meas- 
ures. 

In  Proc.  Gal.  Acad.  6ci.,  2d  series,  toI.  4,  1895,  pp.  589-591. 
Orijjitkides  omata  n.  sp. 

Waagen  (W.)     Salt  Range  Fossils. 

In  Mem.  Qeol.  Sar.  India,  series  13,  toI.  4,  part  2.     Calcutta,  1891. 
OUnus  indicus  n.  sp.     Conocephalites  Warthi  n.  sp. 

Walcott  (Chas.  D.)  Note  on  some  appendages  of  the 
Trilobites. 

In  Proc.  Biological  Soc.  Washington,  toI.  9,  1894,  pp.  89-97,  plate. 
Triarthrus  becki  Green.     Calymene  ttenaria  Conrad. 

Weitenweber  (W.  R.)  Systemisch  Verzeichniss  der 
Bohmen  Trilobiten. 

In  Lotos,  Tol.  7,  1857. 
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Einige  historische  Bemerkungen  iiber  die  Si- 

luriache  Fauna  BOhmens,  insbesondere  iiber  die  Trilo- 
biten. 

In  SitxaDgabericbte  der  K.  biihm.  0«b.  WisMUBahntten,  Prag  IB61,  pp. 
13-14. 

The  anther  ennmeratea  some  new  speoiea  and  apeoimenn  of  the  ooUec- 
tion  of  the  PrHlat  Zeidler  at  Strabow.  He  gives  only  the  names  withont 
deacriptioaa  or  fignrea,  as  follows: 

Paradoxida  Saeheri,  Proelat  tnjwp*.  P.  ertmita,  P.  atlyanax,  P.  fron- 
taiit,  P.  Lytlli,  Di^ntanita  MeCofi,  D.  RclcAeri,  CgphatpU  HatU,  Liehiu 
limpUx,  Trinucltut  vUimug,  Ait^hvi  alitnvi,  lllantu  Irainfitga,  Acidatpit 
Laportti,  Amphion  teniUf,  CToma$  transifTU,  Brontem  in/auilut,  B.  furci- 
f,r. 

Whidborne  (G.  F.)     On  some  Devonian  Crustaceans. 

In  Bsport  Brit.  Assoc,  1888,  p.  681. 

Enloma  ptregrina  n.  sp.  Afidatpu  robtrUii  n.  tp.  A.  kughtaii  n.  sp. 
ProetM>  batiUuf  n.  ap.  P.  tuh/TontalU  n.  sp.  P.  avdax.  Oyphatpit  oeet- 
lala$  n.  ap.  Lichat  dtvonianua  a.  ap.  Baclropui  decoralut  n.  ap.  Cheir- 
ura*  pengellii  n.  ap.     Bronttai  granulalvt  Goldf . 

On  some  Devonian  Crustacea. 

In  Oeol.  Magazine,  Decade  3,  vol.  6,  16SB;  p.  28.  Abatraot  of  a  paper 
read  at  the  British  Assooiation.  The  author  gives  a  brief  description  of 
the  following  new  speoies  from  Wolborough  and  Lnmmaton: 

Pkaeop»  btUracheiu,  Proetui  baliUui,  P.  iub/rontal>>,  P.  audax,  Cgpha*- 
pl»  oeetlala,  Liehat  devoniantii,  Acidaipia  robertsU,  A.  hagheaii,  BrotUtu$ 
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sp.  Poiifcope  simplex  J.  k  K.  P.  devonka  Jones,  also  var.  major ^  oh- 
Uqua  and  conemna.  P.  hughesia  n.  sp.  Entomu  peregrina  Whid.  Cypro- 
jjna  wlUdbomei  Jones. 

Whiteaves  (J.  F.)  Description  of  Four  New  Species 
of  Fossils  from  the  Silurian  Rocks  of  the  Southeastern 
Portion  of  the  District  of  Saskatchewa. 

In  Canadian  Record  8oi.,  April,  1891. 
AddoMjM  perarmcUa  n.  sp. 

Wood  (Henry).  Catalogue  of  the  Fossils  in  the  Stu- 
dents' Stratigraphical  Series.     Cambridge,  1893,  23  pp. 

Additions  to  the  Type  Fossils  in  the  Wood- 

wardian  Museum. 

In  Geol.  Magazine,  Decade  3,  vol.  10,  1S93,  p.  111. 

Woods  (H.)  and  Hughes  (T.  McKenny).  Catalogue 
of  the  Type  Fossils  in  the  Wood  wardian  Museum.  Cam- 
bridge, 1891,  180  pp. 

Woodward  (H.)  Note  on  a  new  British  Species  of 
Cyclus  from  the  Coal  Measures  of  Racup,  Lancashire. 

In  Oeol.  Magazine,  Decade  3,  toI.  10,  1893,  p.  28. 
CffcluM  SeoUi  n.  sp. 


Some  points  in  the  Life  History  of  the  Crus- 
tacea in  early  Palaeozoic  times. 

In  address  delivered  at  meeting  Qeol.  Soc.  London,  Feb.  15,  1895.  Pro- 
eeeding  Geol.  Soc,  May,  1895,  pp.  Ixz-lzxxviii. 

Young  (J.)     Note  on  a  Series  of  Trilobites  of  Caradoc 
age  from  the  Silurian  Strata  of  the  Girvan  Valley. 

In  Proc.  Nat.  Hist.  800.  Glasgow,  vol.  2,  1876,  pt.  2,  p.  179. 

IllanuM  bowmanni  Salt.  /.  thomsoni  Salt.  /.  barrtensis  Mnroh.  Cyhele 
verrueota  Dalm.  Pro€t%u  UUi/rons  McCoy.  ZethuB  rugoaua  Portl.  Cheir- 
uru9  elan{fron9  Dalm.  OdontopUura  ovcUaf  StrauroeephcUtta  unkua  Wyr. 
Thomson. 

The  author  notes  the  identification  of  the  above  species  in  the  Gray  col- 
lection. 
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On  new  forms  of  Crustacea  from  the  Siluriaa 

rocks  at  Girvan. 
In  Proo.  Nat.  Hist.  Soc.  QlMgow,  vol.  1,  1868,  p.  169. 


Note  on  a  new  species  of  Crustacean  belong- 
ing to  the  genus  Solenocaris  from  the  Silurian  Strata  near 
Girvan,  and  on  fragments  probably  the  appendages  of  a 
Trilobite  or  LimuHd  Crustacean. 

In  proo.  Nat.  Hist.  Soc.  OUsgow,  vol.  2,  1875,  p.  66. 

Notes  on  the  group  of  Carboniferous  Ostra- 

coda  found  in  the  Strata  of  Western  Scotland. 

In  Tnns.  OUsgow  Geol.  Soc,  vol.  9,  pt.  S,  1890-91,  1891-93,  p.  301. 


A   REVIEW    OF    THE    HERPETOLOGY    OF    LOWER 
CALIFORNIA.      PART  I— REPTILES. 

BY   JOHN    VAN    DENBURGH, 

Curator  of  the  Department  of  Herpetology. 

[With  Plates  iv-xiv.] 

The  peninsula  of  Lower  California  lies  so  far  from  the 
usual  routes  of  travel  that  few  collections  of  its  animals 
have  found  their  way  into  museums.  Its  reptiles  have 
been  known  chiefly  from  the  specimens  secured  by  Botta, 
XantuSy  and  Belding.  Within  the  past  few  years  the 
California  Academy  of  Sciences  has  sent  several  collect- 
ors to  the  peninsula,  and  among  the  specimens  brought 
back  each  time  have  been  a  few  reptiles.  In  this  way 
the  collection  has  been  formed  upon  which  this  paper  is 
primarily  based. 

A  few  remarks  on  the  zoogeographical  position  of 
Lower  California  may  not  be  out  of  place. 

The  Sonoran  Subprovince,  as  defined  by  Dr.  Allen, 
but  excluding  Lower  California,  is  inhabited  by  the  fol- 
lowing forty  genera  of  reptiles :  * 


Phyllodactylns, 

DipBosannis, 

Crotaphytns, 

Callisaams, 

Holbrookia, 

Uma, 

Sanromalus, 

Uta, 

ScelopomB, 

Phrynosoma, 

Heloderma, 

Gerrhonotas, 

Anniella, 

Xantnsia, 

Twenty-nine  of  these  range  over  a  greater  or  less  part 


Cnemidophorns, 
Verticaria, 
Enmeces, 
Rena, 

Leptotyphlops, 
Lichaniira, 
Charina, 
ChiloineniscnB, 
TantiUa, 
ChioDactis, 
Rhinochilus, 
^  Lampropeltis, 
Diadophis, 


Contia, 

Gyalopnm, 

Hypsigleua, 

P  hy  Uorhynohus, 

Salvadora, 

Bascanion, 

Pituophis, 

Arizona, 

Thamnophis, 

Natrix, 

Trimorphodon, 

£lap8, 

Crotalus. 


'  The  turtles  are  not  considered  in  this  discussion. 
9i>  Sou,  Vol.  V. 


Blay  38.  18M. 
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of  the  Campestrian  Subprovince  on  the  north,  or  of  the 
tropical  Central  American  Region  on  the  south.  They 
need  not,  therefore,  be  considered  in  the  present  connec- 
tion. Eleven  genera  remain  which  are  confined  to  the 
Sonoran  Subprovince,  and  may  be  considered  character- 
istic of  that  area.     These  genera  are: 

DipEOsanrns.  Hanromalat,  Rena, 

CalUutiniB,  H«lod«nnH,  LioluuiarB, 

HolbrooUa,  Xautuaia.  PhyUothjDobiii. 

DniB,  Vertioaria, 

In  the  so-called  Cape  Region  of  Lower  California, 
twenty-eight  genera  of  reptiles  occur,  namely: 


FhyllodactjlnB, 

Cnemidophonis, 

HypBiglena, 

Ctenoaanra, 

Vertioaria, 

PbyllorbynohQB, 

DipBosaams, 

EumecBB, 

Balvadora, 

GrotapbTtas, 

EachirotSB, 

BaB  (anion. 

Callisaaras, 

Eeaa, 

PitaopfaiB, 

Ota, 

Liobanan, 

ThamnopbiB, 

SoelopoiQB, 

Cbilomeitisoos, 

Nktrix, 

Tantilla, 

Trimorpbodou, 

Oerrhonotna, 

L&mpropeltiB, 

CiotalnB. 

Xantnsia, 

Only  two  of  these  have  not  been  obtained  elsewhere  in 
the  Sonoran  Subprovince,  while,  with  the  exception  of 
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chiefly  Campestrian  or  tropical  distribution,  leaving  fifty- 
seven  species  which  may  be  considered  distinctively  So- 
noran. 

Thirty -eight  species  have  thus  far  been  found  in  the 
southern  part  of  Lower  California,*  as  follows: 

Phyllodactylas  tabercnlosns,  Lichanara  triyirgata, 

PhyllodactyluB  tincttiB,  ChilomenisouB  straminens, 

CtenosanTa  hemilopha,  Chilomeniscns  fasoiatus, 

Dipsosanras  dorsalis,  Tantilla  planiceps, 

Crotaphytns  copeii,  Lampropeltis  conjancta, 

Gallisaams  draconoides,  Lampropeltis  nitida, 

Uta  thalassina,  Hypsiglena  ochrorhyncha, 

Uta  stansbtiriana,  PhyUorhynchns  decnrtatns, 

Uta  nigricaada,  SaWadora  grahamiie, 

Soelopoms  zosteromas,  Bascanion  flagellnm  frenatnm, 

Soelopoms  licki,  Bascanion  anrigulam, 

Phrynosoma  coronatnm,  Pitaophis  yertebralis, 

Gerrhonotns  mnlticarinatns,  Thamnophis  cyrtopsis  oollaris, 

Xantasia  gilberti,  Natriz  yalida, 

Cnemidophoms  mazimas,  Natriz  oeladno, 

Verticaria  hyperythra,  Trimorphodon  lyrophanes, 

Eumeoes  lagnnensis,  Crotalns  atroz, 

Enchirotes  biporns,  Crotalns  enyo, 

Rena  hnmilis,  Crotalns  mitchellii. 

None  of  these  have  been  found  upon  the  tropical  Mex- 
ican mainland.  Uta  nigricauda^  Sceloporus  zosteromus^ 
Phrynosoma  coronatunty  and  Phyllorhynchus  decurtatus^ 
range  considerably  north  of  the  confines  of  the  "Cape 
Region."  Twenty-two  of  the  thirty-eight  species  are  of 
very  limited  distribution,  having  been  found  only  in  the 
extreme  southern  part  of  the  peninsula.  The  remaining 
twelve  forms,  mentioned  below,  extend  their  range  over 
a  greater  or  less  part  of  the  Sonoran  Subprovince,  and 
are  among  those  characteristic  of  that  area.f 

*  Seyeral  species,  as  Xaniusia  vigiliSf  Charina  boUa,  and  Lampropeltis 
eaii/amia,  haye  often  been  credited  to  Lower  California  without  evidence 
of  their  oconrring  there. 

t  Except  Uta  stansburiana,  which  is  also  Campestrian. 
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Phyllodaotylns  tobercnlonaH,  Bascauion  fingellnm  trauatnm, 

DipBOBBHTus  doTsslis,  Thnmoophia  cyrtopsia  oollariB, 

nta  Stan Bbn liana,  ,       Natrii  Taliila, 

Bena  hnmillB.  Trimorpbodon  IjrophaDSR, 

H}rpsigl«na  oebrorbyacha,  Crotalae  atroi, 

Salvadora  grehamiiB,  Crotalns  tnitobellii. 

Formulating  these  data  we  have  the  following  tables: 

Total  number  in  ths  Sonoran  SnbpTOTincp 40 

Confined  to  the  Sonoran  BnbproTince 11 

Total  nnmber  in  the  "Cape  Re){iou  " 2B 

Bestrioted  to  the  "  Cape  Begion  " I 

Common  to  the  "Cape  Region  "  and  Tropical  Atnerioa t 

Common  to  the  "Cape  Begion  "and  the  Sonoran  Sabprovinoe S4 

Total  number  in  the  Sonoran  Babprovince 78 

CoaRned  to  the  Bouoran  Bubprovinoe B7 

Total  number  in  the  "Cape  Region  " 38 

Beatrioted  to  the  "Cape  Region  " 22 

Commou  to  the  "  Cape  Begion  "  and  Tropical  America 0 

Common  to  the  "Cape  Begion  "  and  the  Sonoran  Subproviuce IS 

From  these  it  appears  that  the  affinities  of  the  reptiles 
which  inhabit  southern  Lower  California  are  almost  en- 
tirely with  those  of  the  Sonoran  Subprovince,  of  which 
the  "Cape  Region,"  therefore,  forms  a  part.     It  is  also 
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There  is  in  this  area,  as  has  already  been  shown,  a 
slight  infusion  of  tropical  forms,  represented  among  rep- 
tiles by  the  genera  Ctenosaura  and  Euchirotes,  but  prob- 
ably best  illustrated  by  the  plants  growing  near  the  coast 
lagoons.  These  forms,  however,  are  doubtless  no  more 
numerous  or  characteristic  than  those  forms,  of  tropical 
origin,  which  will  be  found  to  intrude  upon  the  entire 
southern  border  of  the  Sonoran  Subprovince. 

The  northern  part  of  Lower  California  is  much  more 
closely  related  to  the  rest  of  the  Sotioran  Subprovince 
than  to  the  San  Lucas  Fauna.  This  is  well  shown  by 
the  presence  of  such  forms  as  Callisaurus  ventralis^  Cro^ 
taphytus  wislizenii^  Phrynosoma  solare^  Rhinochilus  le^ 
conteiy  and  Cnemidopkori  of  the  tessellatus  group.  While 
the  known  ranges  of  several  species  may  be  considerably 
enlarged  in  the  future,  the  northwestern  part  of  Lower 
California  and  the  coastal  slopes  of  San  Diego  (and  Los 
Angeles?)  County,  California,  seem  to  be  so  well  charac- 
terized as  to  merit  recognition  as  a  distinct  faunal  area  of 
the  lowest  rank.  Its  distinctive  features  are  the  presence 
of  certain  peculiar  species,  the  absence  of  others  occur- 
ring near  by,  and  its  forming  the  limit  of  distribution  of 
species  whose  chief  habitat  is  either  north  or  south.* 

Pending  further  e\ndence,  this  area  may  be  known  as 
the  San  Diegan  Fauna. t  Among  the  reptiles  peculiar  to 
it  may  be  mentioned  the  following:! 

*Iii  this  connection  I  hare  had  the  ase  of  a  large  collection  of  the  rep- 
tileB  of  San  Diego  Coanty,  made  by  Messrs.  Hyatt  and  Stoddard  for  the 
Leland  Stanford  Junior  UniTersity,  as  well  as  the  specimens  belonging  to 
the  Academy. 

tWhen  this  was  written  the  author  was  not  aware  that  this  area  had 
been  prerionsly  recognized  and  mapped  from  stady  of  other  branches  of 
animal  life. 

I  Birds  apparently  belonging  to  the  same  list  are  PipUo  /um-.um  ^nt^ula^ 
Harparkifmckms  cimereu*  m^amsi,  and  H^UodyU*  brmm^kapillMS  hrfanli. 
Id  Ssb..  Toi^  T  (  6  )  yUj  »,  UM, 
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Uta  meanisi  (T),  Cnemidopborns  Btejnegeri, 

Soelopoms  orcntti,  T«rticaris  bjper; (br«b«ldii]gi( !), 

Pliry noBoma  blainvUlii,  Liohannra  roeeolnac*, 

Xsutasia  bensbawi,  LiohaDnra  orontti. 

Several  forms  of  the  neighboring  areas  have  not  been 
taken  here,  namely: 

Ula  repeus,  Sauromalag  ater, 

n(a  tniorDianUita  ( f),  SoeloporoB  magister, 

Cnenidophorua  rDbidns,  SoelopornB  ocddenUliB, 

Cnemidopborns  tiftris,  PhrjuoHoina  (Tontnle, 

Xantmia  vigilia,  Crotalna  ceraBtes. 
Northern  species  which  have  not  been  collected  south 
of  this  area  are : 

Boelopoms  bigeriatni,  Eumecea  ikiitoDJaiius  ( >}, 

Saeloponm  graoioans,  Lampropeltia  boylii, 

QerrboDotus  Boinoioanda,  BsBcanion  laterale, 

AnoiellB  pulcbn,  Crotalns  laciter. 

A  few  southern  forms  are  also  limited  by  it,  as: 
SoeloponiB  zoBteToinns,  Crolnlnaatrox. 

The  reptiles  of  the  islands  which  naturally  belong  to 
Lower  California  may  be  divided  into  two  groups,  as  fol- 
lows: 

(a)     Species  which  are  purely  insular;   as,  Sauroma- 
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tions  are  all  based  upon  alcoholic  specimens.  The  colors 
have  been  determined  by  reference  to  Ridgway's  "  Nom- 
enclature of  Colors."  Measurements  are  given  in  milli- 
meters, unless  otherwise  stated.  Only  references  to  a 
species  as  it  occurs  in  Lower  California  are  included  in 
the  synonymies,  except  that  the  original  description  is 
cited  in  all  cases.  Whenever  a  citation  has  not  been  ver- 
ified by  actual  reference  to  the  original  article,  it  has  been 
given  in  quotation  marks.  When  the  article  contains 
no  original  information  about  the  species  as  it  occurs  in 
Lower  California,  the  citation  has  been  put  in  paren- 
thesis. Most  of  the  localities  mentioned  may  be  found 
on  the  map  of  Lower  California,  published  in  the  second 
volume  of  the  second  series  of  these  Proceedings. 

I  am  indebted  to  Dr.  Leonhard  Stejneger  for  the  re- 
identification  of  many  of  the  specimens  listed  by  Dr.  Yar- 
row, and  for  the  loan  of  specimens  of  Sceloporus  conso^ 
brinus. 

Caretta  imbricata  (L.) 

TeUudo  imbricaia. 

(1766,  Linn.,  Syst.  Nat.,  1,  p.  350.) 
CkeUnUa  imbricata. 

1SS7,  Cope,  BnU.  U.  S.  Nat.  Mas.,  No.  32,  p.  24. 

The  Academy's  collection  contains  a  single  carapace 
(No.  2249)  of  this  turtle.  It  was  obtained  at  San  Jos^ 
del  Cabo,  by  the  Expedition  of  1893.  Mr.  Bryant  tells 
me  that  he  has  often  seen  them  in  the  waters  near  the 
shore. 

Chelonia  agassizii  Dum.  &  Boc. 

Chelonia  agassizii. 

(1870,  Dameril  et  Boconrt,  Miss.  Sci.  an  Mez.,  Reptiles,  1«  liyr., 
p.  26,  pi.  vi.) 

1887,  Cope,  Boll.  U.  S.  Nat.  Mns.,  No.  32,  p.  24. 
CkeUmia  virgaia. 

1883,  True,  Bull.  U.  S.  Nat.  Mas.,  No.  24,  p.  28. 
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The  green  turtle  has  been  taken  at  Cape  San  Lucas. 
It  doubtless  occurs  in  many  places  along  the  coast  of  the 
peninsula. 
Chrvsemys  nebulosa,  new  species.    Plates  iv,  v  and  vi. 

Pteadtmy*  ornala. 

1883,  True,  Bull.  D.  8.  N«t.  Mn».,  No.  24,  p.  33. 

Diagnosis. — Allied  to  C.  ornala  (Gray),  but  without 
black  centers  in  the  costal  ocelli,  which  are  much  more 
irregular  and  indistinct  than  in  that  form.  The  markings 
on  the  head,  neck,  and  limbs,  are  much  coarser,  and  the 
longitudinal  lines  less  numerous.  There  are  four  yellow 
rays  on  the  upper  surface  of  the  arm,  instead  of  eleven. 

Type. — Cal.  Acad.  Sci.  No.  2244,  "Mainland  abreast 
of  San  Jos6  Island,"  Lower  California,"  W.  E.  Bryant. 

Description  of  the  Type.  —  The  neck  is  clove  brown 
with  several  pale  longitudinal  lines  on  each  side.  The 
highest  one  of  these  ends  on  the  temple  in  a  large  oval 
spot  of  the  same  color.  The  lowest  and  largest  is  con- 
tinued forward  across  the  middle  of  the  lower  eyelid, 
giving  off,  at  the  lower  edge  of  the  inferior  maxillary 
bone,  a  branch  which,  continuing  forward,  crosses  to  the 
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seal  brown  blotches,  not  at  all  like  the  double  lines  on 
this  region  in  C  ornata. 

Length  of  carapace  80  mm.    Its  greatest  width  63  mm. 

A  carapace  (No.  2246)  283  mm.  in  length  is  much  less 
distinctly  marked  than  the  type,  but  has  a  rather  indis- 
tinct black-centered  ocellus  on  each  of  the  last  pair  of 
costal  scutes.  Another  (No.  2247)  273  mm.  long  shows 
no  trace  of  these  ocelli,  nor  are  they  visible  in  the  other 
alcoholic  specimen  (No.  2245),  the  carapace  of  which 
measures  194  mm. 

LtMi  of  Specimena  of  Chrysemys  nehulosa. 


Cal.  Acftd.  8cL  No. 

Locality.                 ; 

Date. 

Oollacior. 

2244 
2245 

Lower  California,*  abreast 

of  San  Jo8«  Island. 
No  data.* 

W.  E.  Bryant. 

2246 

*'    t 

2247 

San  Jose  del  Gabo,  L.  C. 

Oustar  Eisen. 

Phyllodactylus  tuberculosus  Wieg. 

Pkyltodatiyius  tuberculanu. 

"  (1835,  Wiegmann,  Acta.  Acad.  Cies.  Leop.  Carol.,  zrii,  1,  p.  241, 

pi.  xriii,  fig.  2.)** 
(1887,  Cope,  Boll.  U.  S.  Nat.  Mns.,  No,  32,  p.  28.) 

PkyUodactfflut  xtuUi. 

1863;  Cope,  Pioc.  Ac.  Nat.  Sci.  Phila.,  p.  102.  • 

(1806,  Cope,  Proc.  Ac.  Nat.  ScL  Phila.,  p.  312.) 
(1875,  Cope,  Ball.  C.  S.  Nat.  Mns.,  No.  1,  pp.  50,  93.) 
1883,  YaiTow,  BalL  U.  S.  Nat.  Mns^  No.  24,  p.  73. 
(1884,  S.  Garman,  Ball.  Essex  Inst.,  xri,  1,  p.  12.) 
(1887,  Biding,  West  Am.  Scientist,  iii,  24,  p.  98.) 

The  writer  has  not  seen  this  species,  which  has  been 
recorded  from  Cape  San  Lucas  and  La  Paz. 


*  From  Las  IXolores,  bj  W.  £.  Brrant,  fide  Brrant,  from  memory. 
t  From  Agna  Caliente.  br  W.  £.  Brrant,  fide  Brrant,  from  memory. 
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Phyllodactylus  unctus  (Cope). 

Dipladaetytui  xnefu*. 

IS63.  Cope,  Proo.  Ao.  Mai.  Soi.  Pbila.,  p.  102. 
(1866,  Cope,  Proc.  Ao,  Nat.  Sci.  PhiU.,  p.  312.) 
(1S7S,  Cope,  Bnll.  D.  S.  Nat.  Has.,  No.  1.  pp.  SO,  93.) 
1B77,  Streets,  Bnll.  U.  8.  Nat.  Hds.,  No.  7,  p.  3fi. 
18S3,  Yanow,  Ball.  V.  8.  Nat.  Mns.,  No.  24,  p.  7a 
(18S4,  8.  Qannan,  BqII.  Eseei  lost.,  iti,  1,  p.  12.) 
(1887,  BeldiDg,  West  Am.  Soientist,  iii,  24,  p.  98.) 
PhylUtdaetslui  wnefui. 

(1873,  BoooiiTt,  Hiu.  Soi.  an  Hex.,  Beptiles,  2«  livr.,  p.  43.) 
(188S,  Bonlenger,  Cat.  Liurds  Brit.  Una.,  I,  p.  M.) 
(18S7,  Cope,  Bull.  D.  8.  Nat.  Has.,  No.  32,  p.  23.) 
(1890,  Townsend,  Proc.  U.  S.  Nat.  Una.,  xiii,  p.  144. 
Description   of  No.   886. — The   head   is  much  longer 
than  broad.     The  rounded  snout  is  longer  than  the  dis- 
tance between  the  eye  and  the  ear  opening.    The  lips  are 
very  prominent.     The  ear  opening  is  a  narrow  slit,  about 
the  length  of  the  pupil,  and  has  a  slight  denticulation  pos- 
teriorly.    The  scales  on  the  eyelids  form   a  rather  con- 
spicuous  comb.     The  slender  digits  are  covered  below 
with  a  series  of  transverse  lamellee,  terminated  by  two 
large  plates  which  are  somewhat  rounded  and  wider  dis- 
tally  than   proximally.      The  nostril  is  pierced  between 


HERPETOLOGY    OF    LOWER    CALIFORNIA.  87 

has  large  plates  below,  and  is  covered  elsewhere  with 
smooth  flat  scales  which  are  somewhat  larger  than  those 
on  the  back. 

Variation. — There  is  great  variation  in  the  ground  color 
of  the  head  and  back.  In  some  specimens  it  is  pale  gray 
or  creamy  white,  while  in  others  the  prevailing  tint  is  a 
dark  seal  brown.  There  are,  however,  some  fairly  con- 
stant markings,  brighter  in  young  than  in  old  individuals, 
but  apparently  subject  like  the  ground  color,  though  to  a 
less  extent,  to  modification  in  accordance  with  the  amount 
of  light,  or  perhaps  in  obedience  to  the  will  of  the  animal. 
These  markings  are  of  a  deeper  seal  brown  than  the 
ground  color  of  the  darkest  individuals.  A  line  originates 
on  the  second  labial  plate,  and,  passing  through  the  eye 
and  the  upper  end  of  the  ear  opening,  runs  for  some  dis- 
tance along  the  neck.  The  upper  surface  of  the  head  is 
blotched  and  spotted,  as  are  also  the  limbs.  The  tail  has 
about  nine  cross-bars  on  its  upper  surface.  All  the  lower 
surfaces  are  creamy  white,  slightly  tinged  with  brown  in 
the  darkest  specimens.  The  scales  are  everywhere  mi- 
nutely punctulated  with  dark  brown. 


Length  to  anntf 

Tail 

mm. 
45 

48* 

18 

•       15 

12 

5 

1 

1 

mm. 
46 

40* 

18 

15 

12 

5J 
3 

mm. 
35 

31* 

15 

11 

10 
4 
3 

mm. 
42 

Hind  limb 

17 

Fore  limb 

14 

Head  to  ear   

10^ 

Snout  to  orbit 

Diameter  of  orbit 

4* 
3 

Phyllodactylus  unctiis  has  been  previously  recorded 
from  Cape  San  Lucas  (the  type  locality),  by  Mr.  Xantus; 
from  Triunfo,  by  Dr.  Streets;  and  from  La  Paz,  by 
Messrs.  Belding  and  Townsend. 


*  Beprodaced. 
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Lift  of  Spteimtns  0/  PhfUodactglui  unctut. 


Cal.  Acad. 
Sci.  No. 

Looftlity. 

Date. 
Oct.,  1893. 

Coltortor. 

867 

San  Jo8«  d«l  Cabo,  L.  0. 

OaataT  Eiaen. 

»86 

893 

San  Joa£  del  Csbo,  L,  C. 

JaD.25,1893 

Gostav  Eisen. 

1182 

MirafloTSB,  L.  C. 

Sept.,  18B4. 

EUenandVanlit. 

1663 
1669 

Sau  Josf  del  Cabo,  L.  C. 

" 

22M 
2207 

Lower  California. 

Ctenosaura  hemilopha  Cope. 

Iguana  acaiithura, 

"  1635,  Blainville,  Noiiv.  Aon.  Hns.,  iv,  p.  288,  pi.  ixiv.  fig.  I." 
Cj/tlura  aeanthura. 

1637,  Damfril  et  Bibrou,  Erpftologie  Qiafn,\e,  it,  p.  222  (part). 

(1883,  Yarrow,  Ball.  U.  S.  Nut.  Hub.,  No.  24,  p.  71.) 

[1887,  Balding,  West  Am.  SoieDtixl,  iii,  24,  p.  98.) 
Cltnotaura , 

189S,  Baird,  Froc.  Ac.  Nat.  Sci.  PbiU.,  p.  300. 
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compressed.  The  tail  is  conical  except  at  its  base,  where 
it  is  almost  square  in  section.  The  limbs  and  head  are 
large,  the  latter  sharply  triangular  and  with  flattened  top 
and  almost  vertical  sides.  The  large  nostril  is  in  a  round 
plate,  whose  posterior  edge  is  nearer  to  the  orbit  than  to 
the  end  of  the  snout.  The  rostral  and  symphysial  plates 
are  very  broad  and  low.  There  are  ten  labials.  There 
is  a  very  large  plate  below  the  eye,  and  a  series  of  large 
superciliaries.  The  entire  top  and  sides  of  the  head  are 
covered  with  small  irregularly  hexagonal  plates,  which 
are  convex,  except  on  the  snout  and  lores.  The  very 
large  ear  opening  is  almost  vertical  and  without  denticu- 
lation.  Several  series  of  large  sublabial  plates  pass 
gradually  into  the  gulars.  The  dorsal  crest  begins  some 
distance  behind  the  shielded  part  of  the  head,  is  composed 
of  high  spines  on  the  nape,  and  gradually  diminishes  in 
height  posteriorly.  It  is  continued  on  the  middle  third  of 
the  vertebral  line  as  a  series  of  enlarged  flat  plates,  but  is 
not  traceable  on  the  posterior  third.  The  back  and  sides 
are  covered  with  small,  smooth,  subquadrate  scales,  which 
pass  gradually  into  the  larger  ventrals.  The  gular  regions 
are  covered  with  smooth  scales  which  become  gradually 
larger  posteriorly.  The  smallest  gulars  are  larger  than 
the  dorsals,  the  largest  are  smaller  than  the  ventrals.  The 
scales  on  the  lipibs  are  all  smooth.  The  tail  bears  whorls 
of  spinose  scales.  The  first  three  of  these  whorls  are 
separated  from  one  another  by  three  series  of  smaller 
smooth  scales;  the  fourth,  fifth  and  sixth  spiny  whorls 
are  each  preceded  by  two  series  of  smooth  scales,  and 
the  more  distal  whorls  by  single  series  which  gradually 
become  spinose. 

The  top  and  sides  of  the  head  are  dull  pea  green.  The 
back,  sides,  and  hind  limbs  are  pale  straw  color,  heavily 
washed  with  pale  olive,  and  spotted  and  reticulated  with 
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seal  brown  and  black.  There  are  five  black  blotches  on 
the  vertebral  line,  separated  by  areas  paler  than  the  gen- 
eral tint.  The  first  of  these  black  markings  is  very 
small;  the  eecond  is  broader  than  long;  the  third  and 
fourth  are  very  large  and  faintly  continuous  with  the 
blackish  brown  of  the  ventral  surfaces;  the  fifth  is  almost 
confined  to  the  enlarged  medial  scales.  There  are  two 
longitudinal  black  blotches  on  the  side  of  the  neck,  and 
two  corresponding  lines  on  the  temple.  The  chin,  gular 
region,  chest,  and  foreljmbs,  are  blackish  brown.  The 
tail  has  a  ground  color  of  straw  yellow  clouded  with 
olive,  but  is  dull  pea  green  on  the  spines,  and  barred  with 
seal  brown  terminally. 

Snout  to  vent  224  mm.  Snout  to  ear  53  mm.  Hind 
limb  129  mm.  Snout  to  edge  of  fold  76  mm.  Fore 
limb  84  mm.     Highest  dorsal  spines  9  mm. 

Variation. — The  youngest  individuals  (58  to  76  mm. 
from  snout  to  vent)  are  bright  terre-verte  green  above, 
except  on  the  tail  which  has  broad  rings  of  dark  olive 
separated  by  narrow  ones  of  broccoli  brown.  There  are 
very  faint  indications  of  dark  vertebral  bars.  The  lower 
parts   are  ytllowish   white  tinged   with   frreen.       As   the 


HERPETOLOGY   OF   LOWER    CALIFORNIA. 


91 


Liit  of  Specimens  of  Ctenosaura  hemiiopha. 


Cal.  Aoad. 
Soi.  No. 

Locality. 

Date. 

Collector. 

463 

to 

466 

San  Jo8^  del  Cabo,  L.  G. 

Mar.,  1892. 

Onstav  Eiaen. 

703 

Miraflores,  L.  G. 

Oct..  1890. 

W.  R  Bryant. 

704 

(I 

«» 

(I 

709 

San  Jos^  del  Gabo,  L.  G. 

Oct.  10, 1890 

718 

«< 

Sept.  17, 1890 

744 

Agna  Galiente,  L.  G. 

Oct.,  1890. 

830 

to 

833 

San  Jo8^  del  Gabo,  L.  G. 

Sept.,  1893. 

Onstay  Elsen. 

850 

to 

856 

(4 

Oct.,  1893. 

i( 

858 

(» 

Nov.,  1893. 

II 

850 

(( 

i(                          (« 

871 

•  « 

1 
II                         II 

872 

«« 

II                          II 

985 

Pescadero,  L.G. 

Sept.,  1893. 

991 

to 

995 

Miraflores,  L.  G. 

1 
II                          11 

998 

to 

1095 

It 

Sept.,  1894.    Eisen and  Vaslit. 

1389 

Sierra  San  Lazaro,  L.  G. 

II                         II 

1620 

to 

1628 

San  Jo8^  del  Gabo,  L.  G. 

II                          II 

2240 

( « 

Mar.,  1892. 

W.  E.  Bryant. 
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DiPSOSAURUS    DORSALIS  (B.    &   G.) 
Crotaphylvt  doriatii. 

(18S2,  Baird  and  airard,  Proc.  Ao.  Nat.  Soi.  Phila.,  p.  136.) 
DiptoiauTut  dortalU. 

lSfi9,  Bftird,  Proo.  Ac.  Nat.  Sci.  Phila.,  p.  299, 
(leee,  Cope,  Proo.  Ac.  Nat.  Sci.  Phila.,  p.  312.) 
(187S.  Oop«,  Bull.  U.  8.  Nat.  Mdb.,  No.  1,  p.  <8.) 
(ISSO,  Iiookiugtou,  Am.  Hat.,  liv,  p.  295.) 
1883,  Yarrow.  BaU.  U.  S.  Nat.  Mas.,  No.  24,  p.  54. 
(ISas,  Boaleuger,  Cat.  Lizards  Brit.  Uua.,  ii,  p.  201.) 
(1887,  Cope,  Ball.  D.  8.  Nat.  Mna.,  No.  32,  p.  34.} 
(1887,  BeldiDg,  Weat  Am.  Scieotiat,  iii,  24,  p.  97.) 
1890,  TowDBCDd,  Proc.  U.  S.  Nat.  Mna.,  p.  144. 
(1893,  Stejneger,  N.  A.  Faaua,  No.  7,  p.  104.) 
Specimens  of  this  lizard  from  the  "Cape  Region"  show 
a  tendency  to  have   but  one   row  of  scales  between  the 
rostral  and  nasal  plates,  while  those  from  northern  Lower 
California  and  California  more  frequently  have  two  rows. 
The  following  table,  based  upon  two  hundred  and  thirty- 
one  specimens  shows  this  quite  plainly:* 
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List  of  Specimens  of  Dipsosaurus  dorsalis. 


Gal.  Acad. 

Soi.  No. 

Locality. 

Date. 

GoUeotor. 

4«7 

San  Jose  del  Gabo,  L.  G. 

Mar.,  1892. 

Gustay  Eisen. 

468 

.. 

«( 

(( 

613 

(• 

Sept.  18, 1890 

W. 

E.  Bryant. 

640 

Magdalena  Island,  L.  G. 

Mar.,   1889. 

644 

Gomondn  to  San  Qnintin,L.G. 

April,  1889. 

710 

to 

713 

• 

San  Jos^  del  Gabo,  L.  G. 

Sept.  1,  1890 

716 

- 

Sept.  9,  1890 

717 

(1 

Sept.  1,  1890 

827 

to 

82» 

ii 

Sept.,  1893. 

Gnstay  Eisen. 

875 

•( 

Aug.,  1893. 

«« 

1180 

Miraflores,  L.  G. 

Sept.,  1894. 

Eisen  and  Vaslit. 

1181 

t  ( 

i< 

«( 

1847 

to 

2011 

San  Jos^  del  Gabo,  L.  G. 

<( 

«« 

67 

Lower  Galifomia. 

w. 

J.  Fisher. 

Crotaphytus  copeii  Yarrow? 

Crotaphytus  copeii. 

1882,  Yarrow,  Proc.  U.  S.  Nat.  Mus.,  p.  441. 

(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  53.) 

(1890,  Stejneger,  N.  A.  Fauna,  No.  3,  p.  105.) 
Crotaphytus  copii. 

(1884,  S.  Garman,  Bull.  Essex  Inst.,  xvi,  1,  p.  16.) 
Crotaphytus  copei. 

(1887,  Gope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  45.) 

(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  97.) 

Description  of  No,  6j8. — The  head  is  large  and  con- 
siderably depressed.  The  large  nostril  is  much  nearer 
to  the  end  of  the  snout  than  to  the  orbit.  The  ear  open- 
ing is  very  large,  oblique,  and  with  an  anterior  denticula- 
tion  of  small  scales.     The  scales  on  the  upper  surface  of 
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the  head  are  very  small ;  largest  on  the  middle  third  of 
its  length,  smallest  on  the  supraocular  region.  There 
are  twelve  superior  and  twelve  inferior  labials  to  below 
the  middle  of  the  eye.  All  the  labials  are  rectangular, 
of  about  equal  width,  and  longer  than  wide.  There  are 
several  series  of  enlarged  sublabials,  which  pass  gradually 
into  the  granular  gulars.  The  strong  gular  fold  is  cov- 
ered centrally  with  larger,  pointed,  imbricate,  scales,  but 
has  very  small  granular  ones  at  its  edge.  The  back  is 
covered  with  small,  smooth,  weakly  pointed,  subgranular 
scales.  There  is  a  strong  fold  along  each  side  of  the 
body  between  the  limbs,  and  several  irregular  folds  on 
the  neck.  The  chest  and  belly  are  covered  with  smooth 
flat  scales.  The  weakly  keeled  scales  on  the  tail  are 
smaller  than  the  ventrals.  There  are  twenty  femoral 
pores  on  each  side.     Male,  with  enlarged  postanals. 

The  general  ground  color  is  pale  hair  brown,  changing 
to  broccoli  brown  centrally,  finely  dotted  with  white  and 
cream-buff,  and  with  small  spots  of  very  dark  sepia  which 
increase  slightly  in  size  medially  and  posteriorly.  There 
are  two  faint  pale   clay-colored   cross-bars  on  the  back 
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List  of  Specimens  of  Crotaphytus  copeii  f 


Cal.  Acad. 
Sci.  No. 


637 


Locality. 


Magdalena  Island. 


Date. 


Mar.,  1889. 


638 


<» 


t< 


Gollector. 


W.  E.  Bryant. 


«< 


Callisaukus  draconoides  Blain. 

CalUsaurus  drciconoides. 

**  1835,  Blainyille,  Noav.  Ann.  Mus..  !▼«  p.  286,  pi.  xxiy,  fig.  2." 

1837,  Dameril  et  Bibron,  Erpetologie  G^u^rale,  iv,  p.  326. 

(1845,  Gray,  Gat.  Lizards  Brit.  Mus.,  p.  227.) 

1874,  Bocoart,  Miss.  Sci.  aaMex.,  Reptiles,  3"  livr.,  p.  158,  pi.  xvii 
bis.,  figs.  10-lOb. 

(1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  171.) 
CaUiaaurus  ventrtilis. 

1859.  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  299. 
CalUtaurus  drcu:ontoide$. 

(1866,  Gope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312.) 

(1887,  Gope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  38.) 
CcUlisaurus  dracontoides  dracontoides. 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mas.,  No.  1,  pp.  47,  93.) 

1883,  Yarrow,  Bull.  U.  S.  Nat.  Mas.,  No.  24,  p.  50. 

(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  97.) 

The  head  is  broad  and  low.  The  snout  is  rounded 
when  viewed  from  above,  but  sharply  pointed  when  seen 
in  profile.  The  nostrils  are  large  and  superior.  There 
is  a  strongly  marked  canthus  rostralis.  The  very  large 
interparietal  plate  is  broader  than  long.  There  are  two 
or  three  series  of  enlarged  supraoculars.  The  other  head 
plates  are  small  and  irregular,  largest  on  the  frontal  and 
prefontal  regions,  everywhere  very  flat  and  smooth.  There 
is  a  very  long  suborbital.  The  eyelids  are  heavily  fringed. 
The  labials  are  low,  but  long,  imbricate,  and  projecting 
laterally.  The  infralabials  are  bordered  below  by  from 
one  to  three  series  of  large  sublabials.  The  gulars  are 
granular,  smooth,  and,  except  on  the  central  part  of  the 
region,   longer  than   wide.      The  gular  fold  is  covered 
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with  imbricate  scales,  largest  at  its  edge.  The  back 
and  sides  are  covered  with  small  flattened  granules,  which 
pass  gradually  into  the  much  larger  smooth  ventrals.  A 
strong  fold  extends  along  each  side  between  the  limbs. 
The  tail  is  of  medium  length,  and  considerably  depressed 
at  its  base.  The  limbs  are  very  long  and  slender.  The 
number  of  femoral  pores  varies  from  twelve  to  eighteen. 
The  males  have  enlarged  postanal  plates. 

JHeamiretiunti  of  Ihe  largest  apeciimni  in  mm. 


i 

87 
SO 

ti 
11 

12 
62 

3a 

27 

i 

I 

66 
37 
US 

i 
6S 

U 
12 
13 

ei 

33 

i 
67 

14 
11 
13 
62 

27 

9 
60 
13 
13 
U 
11 
G2 
31 
22 

Head  to  postetior  edge  of  iuterpatieUI 

Fort'liiub 

Bum.  of  5th  to  ena  of  4th  to« 

20 
22 

There  is  so  much  variation  in  color  that  no  exact  de- 
scription can  be  given.     The  males  are  grayish  above, 
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the  larger  markings  on  the  upper  surfaces  more  distinct 
than  the  males,  lack  the  lateral  blue  blotch  and  posterior 
black  spot  of  the  males,  and  have  a  large  bright  cadmium 
orange  spot  behind  the  axilla. 

This  species  was  first  described  from  a  specimen  col- 
lected by  Botta  in  ** California. "  It  was  afterwards  found 
by  Mr.  Xantus  at  Cape  San  Lucas,  and  by  Mr.  Belding 
at  La  Paz. 

List  of  specimens  of  CalliHaurus  draconoides. 


Cal.  Acad. 
8ci.  No. 

605 

729 

730 

732 

to 

735 

739 

740 

754 

894 

1400 

to 

1403 

1750 

to 

1846 

2212 

to 

2237 

2195 


Locality. 


Date. 


CoUector. 


San  Jose  del  Cabo,  L.  C. 


it 


1 1 


Sept.  3,  1890  W.  £.  Bryant. 
Sept.  16, 1890 


<  I 


t  ( 


Sept.  1,  1890 
Sept.  2,  1890 


*t 


1 1 


I  i 


<( 


It 


Sierra  San  Lazaro,  L.  C. 


San  Jose  del  Cabo,  L.  C. 


I  • 


Sept..    1893  '  Gnstav  Eisen. 
Sept . ,    1 894    Eisen  and  Vaslit . 


tt 


.  t 


1892 


Mar.,    1892 


W.   E.  Bryant. 


(I 


Callisaurus  ventralis  (  Hallow. ) 

Homaiosaurus  ventralis. 

(1852,  Hallowell,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  179.) 
CalUaaurut  dracontoidtH  gahhii. 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  p.  47.) 
(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  189.) 
to  8zB.,  Vol.  Y.  (  7  )  May  28,  1895. 
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CallUavrut  dracoHMidet. 

1880.  Loclcingtou,  Am.  Nat.,  p.  395. 
(T  1889,  Cope,  Proc.  U.  S.  Nat.  Hub.,  p.  147.) 
1890,  TovDBeud,  Proc.  D.  S.  Nat.  Has.,  p.  lU. 
Catliaaurtu  venlrali», 

(1893,  BUjoegor,  N.  A.  Vaana,  No.  7,  p.  171.) 
This  more  northern  species  is  quite  distinct  from  C. 
draconoides  oi  the  "Cape  Region,"  and  may  be  readily 
distinguished  from  it  by  the  following  characters : 

C.  venlroltt.  C.  draconoidri. 

Large.  Small. 

Snout  ihort  and  rounded.  SooDt  longer  and  leas  rounded. 

SapralabiaU   promineDt  and  ver;  BapralabUlsmach  less  prominent  and 

conTei  in  lateral  onlline.  convei. 

Males  with  two  large  oblique  black  Hales  with  two  Bmaller  almoat  verti' 

blotches  OD  each  side.  cal  black   blotohee,  followed   hj  a 
small  black  spot. 

No  intergradation  of  the  two  forms  has  yet  been  shown, 
but  two  young  females  from  San  Ignacio,  and  one  from 
Santa  Margarita  Island,  are  more  nearly  like  C.  dracon- 
oides than  are  any  of  the  other  specimens  of  C.  ventralis, 
suggesting,  but  not  showing,  an  instability  of  character 
farther  to  the  south. 

The  following  measurements  of  C.  ventralis  are  given 
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men  on  the  deserts  of  the  southwestern  United  States, 
and  of  Sonora. 


List  of  ttpecimens  of  CaUi$aurui  ventralU. 

Cal.Acad. 
Sci.  No. 

Locality. 
El  Llano  de  Sautano,  L. 

C. 

Date. 
April,  1889. 

Collector. 

.624 

to 

627 

W.  E.  Bryant. 

628 

San  Ignacio,  L.C. 

CI 

(< 

629 

(C 

*( 

t( 

675 

Santa  Margarita  Island. 

Mar.  5,  1889 

Ci 

Sauromalus  hispidus  Stejn. 

Sauromalus  aier. 

1877,  Streets,  Ball.  U.  S.  Nat.  Mas.,  No.  7,  p.  36. 

?1883,  Yarrow,  Ball.  U.  S.  Nat.  Mas.,  No.  24,  p.  51. 

(1887,  Cope,  Ball.  U.  S.  Nat.  Mas.,  No.  32,  p.  35.) 

?1887,  Belding,  West  Am.  Scientist,  iii,  24,  pp.  96,  97. 

(1890,  Townsend,  Proc.  U.  S.  Nat.  Mus.,  p.  144.) 
Sauromalus  hispidus. 

1891,  Stejneger,  Proc.  U.  S.  Nat.  Mas.,  p.  409. 

(1893,  Stejneger,  N.  A.  Faana,  No.  7,  p.  174.) 

This  species  has  been  found  only  on  Angel  de  la  Guardia 
Island,  Gulf  of  California.  Mr.  Belding  secured  a  Sau- 
romalus on  Espiritu  Santo  Island,  but  it  is  not  known  to 
what  species  it  belongs. 

Uta  thalassina  Cope. 

Uta  tkalassma. 

1863,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  104. 
(1864,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  177.) 
(1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312.) 
(1875,  Cope,  Ball.  U.  S.  Nat.  Mas.,  No.  1,  pp.  48,  93.) 
1883,  Yarrow,  Ball.  U.  S.  Nat.  Mas.,  No.  24,  p.  54. 
(1884,  S.  Garman,  Ball.  Essex  Inst.,  xvi,  1,  p.  16.) 
(1887,  Cope,  Ball.  U.  S.  Nat.  Mas.,  No.  32,  p.  .^').) 
1887,  Belding,  West  Am.  Scientist,  iii,  24,  pp.  96,  98. 
1894,  Stejneger,  Proc.  U.  S.  Nat.  Mas.,  pp.  589,  591. 

Peirosaurus  thalassinus. 

1885,  Boaleuger,  Cat.  Liztirds  Brit.  Mus.,  ii,  p.  20r>. 
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Description  of  No.  1472. — The  head  is  flattened,  swollen 
at  temples,  and  with  rounded  snout.  The  nostrils  are 
large,  superior,  and  a  little  nearer  to  the  end  of  the  snout 
than  to  the  orbit.  The  large  ear  opening  has  a  very  weak 
anterior  denticulation.  The  head  scales  are  smooth,  and 
slightly  convex  anteriorly.  The  frontal  is  transversely 
divided.  The  largest  supraoculars  are  separated  from 
the  frontals,  frontoparietals,  and  parietals,  by  two  series 
of  small  plates.  The  interparietal  is  very  large.  There 
are  six  superior  and  seven  inferior  labials  to  below  the 
middle  of  the  orbit.  Several  series  of  enlarged  sublabials 
pass  gradually  into  the  granular  gulars  which  are  slightly 
largest  centrally.  The  first  of  the  two  strong  gular  folds 
ends  in  a  large  pouch  at  each  side.  The  second  is  con- 
tinued as  a  flap  in  front  of  each  arm,  and  is  covered  with 
smooth  fiat  plates  the  largest  of  which,  at  its  edge,  are 
somewhat  larger  than  the  scales  on  the  chest.  The  back 
and  sides  are  covered  with  small  smooth  round  granules, 
much  larger  medially  than  laterally.  The  tail,  conical  ex- 
cept where  depressed  at  its  base,  is  covered  with  whorls 
of  weakly  keeled  scales,  which  are  a  little  smaller  than 
ihost^  of  the  bellv.     Thf  scales  of  the  chesl  and  belly  are 
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One  of  the  brightest  individuals,  which  has  been  in  alco- 
hol little  more  than  a  month,  may  be  described  thus: 
On  the  anterior  half  of  the  back  are  three  transverse 
bands  of  intense  black,  bordered  posteriorly  by  others  of 
olivaceous  yellow.  The  first  of  these  bars  connects  the 
shoulders.  The  second  is  the  shortest  and  narrowest. 
Near  its  anterior  edge  are  two  round  yellow  spots,  about 
half  the  size  of  the  tympanum.  The  third  is  the  largest 
and  best  defined.  It  is  bordered  in  front  by  a  narrow 
band  of  plumbeous,  which  separates  it  from  another  of 
olivaceous  yellow.  The  remaining  space  between  these 
black  bands  is  finely  dotted  and  reticulated  with  black, 
sepia,  and  azure.  The  posterior  half  of  the  back  is  sim- 
ilarly banded,  but  the  colors  are  here  so  dull  as  to  appear 
as  if  viewed  through  a  thick  and  discolored  epidermis. 
In  front  of  each  shoulder  is  an  azure  spot  about  the  size 
of  the  tympanum.  Half-way  between  the  upper  edges  of 
these  spots  and  the  tympana  are  smaller  spots  of  the  same 
color,  and  others  may  be  seen  on  the  dorsal  median  line 
of  the  neck.  The  chin  and  gular  regions,  except  a  large 
central  patch  of  greenish  olive  (pale  turquoise  blue  in 
some  specimens),  are  Indian  yellow,  which  color  is  con- 
tinued over  the  sides,  and  faintly  over  the  back  of  the 
neck,  just  in  front  of  the  first  black  dorsal  band.  The 
eyelids  and  a  small  area  surrounding  the  pineal  **eye" 
are  also  yellow.  The  hind  limbs  are  pale  sepia,  with  in- 
dications of  seven  faint  yellowish  crossbars.  The  upper 
surface  of  the  tail  is  bluish,  greenish,  and  brownish, 
crossed  by  twenty-one  broad  dark  olive  or  greenish  olive 
bars.  The  lower  surfaces  of  the  tail,  limbs,  abdomen, 
and  chest,  are  creamy  white,  tinged  on  the  chest  with 
olive -green  and  Indian  yellow.  (In  very  young  individ- 
uals there  are  three  transverse  greenish  bars  on  a  yellow 
ground.)     In  the  pouches  at  each  end  of  the  middle  gu- 
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lar  fold  are  patches  of  flame  scarlet,  but  close  examina- 
tion shows  that  this  color  is  due  to  the  presence  of  multi- 
tudes of  minute  parasites. 

Three    specimens    (smallest,    medium,    and    largest) 
measure  in  millimeters  as  follows: 

ToUl  length .162  378  (tail  reproduced.) 

8iioQt(o*«at 62  130  16* 

Hindlimb 38  W  96 

Pore  limb 26  63  67 

HeedtoeftT 14  32  36 

Widthofbesd II  28  30 

This  beautiful  species  was  originally  described  from 
specimens  collected  by  Mr.  Xantus  at  Cape  San  Lucas. 
Mr.  Belding  found  it  at  Playitas,  San  Lazaro,  and  in  the  \ 
Victoria  Mountains. 


Lin  0/  tpteimtiu  of  Via  tkaloMma. 

<U.AMd. 
Boi.  No. 

Locnlity. 

Date. 

Collector. 

741 

T48 
751 

Saa  Jose  del  Gabo,  L.  C. 
San  Bartolome.  L.  C. 

Sept.  1,  1890 
Oct.,    1890. 

.W.  E.  Bryant. 

^1 
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Type. — Cal.  Acad.  Sci.  No.  633,  Comondu,  Lower 
California,  W.  E.  Bryant,  April,  1889. 

Description  of  the  Type. — The  head  is  broad,  short,  and 
depressed.  The  snout  is  short  and  truncate.  The  nos- 
trils are  large,  superior,  and  much  nearer  to  the  end  of 
the  snout  than  to  the  orbit.  The  ear  opening  is  large, 
and  has  an  anterior  denticulation  of  three  pointed  scales. 
The  head  scales  are  smooth,  and  slightly  convex  ante- 
riorly. The  rostral  is  very  broad  and  low,  with  a  median 
superior  projection.  The  frontal  is  transversely  divided. 
The  largest  supraoculars  are  separated  from  the  frontals, 
frontoparietals,  and  parietals,  by  two  series  of  small 
plates.  The  interparietal  is  very  large.  There  are  five 
superior  and  seven  inferior  labials  to  below  the  middle  of 
the  eye.  There  are  several  series  of  enlarged  sublabials. 
The  gular  region  is  covered  with  small  granules  which 
are  slightly  largest  centrally.  There  is  a  weak  anterior 
gular  fold  followed  by  a  strong  posterior  fold.  The  latter 
is  covered  with  small  subgranular  plates,  the  largest  of 
which,  on  its  edge,  are  about  equal  in  size  to  the  first 
scales  on  the  chest.  The  back  and  sides  are  covered 
with  round  granules,  which  are  larger  medially  than 
laterally.  The  tail  is  somewhat  depressed  and  expanded 
at  its  base,  and  is  covered  with  whorls  of  small  weakly 
keeled  scales.  The  scales  on  the  anterior  surfaces  of 
the  limbs  are  large  and  weakly  keeled.  The  ventral 
plates  are  larger  than  the  caudals. 

The  color  above  is  dull  grayish  olive,  with  four  distinct 
anterior,  and  three  fainter  posterior,  transverse  black 
bands.  The  tail  is  similarly  barred  with  dusky.  The 
throat  is  brownish  marked  with  blackish  slate  centrally. 
The  chest  and  abdomen  are  white  clouded  with  slate. 
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MeaBaremeots  iu  mm.  of 

Ula  reprtu. 

103 
34 

7 
22 
IS 
18 
45 
62 

103 
35 
9 
24 
20 
18 
42 
6S 
27 

Snont  to  fold 

33 

10 

Width  of  head 

15 

Hiod  limb 

63 

This  species  is  represented  by  a  single  specimen.  Its 
general  aspect  is  very  much  like  that  of  U.  thalassina, 
not  at  all  like  U.  mearnsi. 

Uta  stansburiana  B.  and  G. 

Uta  $tatuburiana, 

(18ft3,  Baird  Jk  Oirard,  Btansbnry's  Beport,  p.  345,  pi.  v,  Rga.  )-6.) 
IBSfl,  Baird,  Proc.  Ac.  Nat.  8ai.  Phila.,  p.  290. 
(1864,  Cope,  Proo.  Ao.  Nat.  Soi.  Phila.,  p.  177.) 
{1BQ6,  Cope,  Proc.  Ao.  Nat.  8ci.  FbiU.,  p.  312.) 
(m75.  Cope,  Bait.  C.  S.  Nat.  Muh.,  No.  1,  p.  48.) 
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character,  which  will  separate  Lower  Californian  speci- 
mens of  this  form  from  specimens  collected  in  California 
and  Arizona.  Dr.  Yarrow  gives  no  character  which  will 
separate  them,  and,  in  his  Check  List,  refers  specimens 
from  the  Cape  Region  to  U,  stansburiana  and  U.  elegans 
indifferently. 

Two  specimens  from  Espiritu  Santo  Island  do  not  seem 
to  differ  from  those  collected  on  the  peninsula. 

Uta  stansburiana  was  first  described  from  the  valley  of 
the  Great  Salt  Lake,  Utah.  Uta  elegans  was  established 
upon  specimens  collected  by  Mr.  Belding  at  La  Paz. 
Dr.  Streets  found  the  species  on  Cerros  Island;  and  Mr. 
Townsend  at  San  Luis  Gonzales  Bay,  San  Bartolome 
Bay,  and  on  Carmen  Island  in  the  Gulf  of  California. 
Mr.  Xantus  found  it  at  Cape  San  Lucas. 

L%Bi  of  specimens  of  Uia  stansburiana. 


Gal.  Acad. 
ScL  No. 

438 

438 

487 

to 

491 

581 

582 

585 

588 

594 

599 

632 

643 

1700 

to 
1721 


Locality. 


Espiritn  Santo  Island. 


44 


San  Jose  del  Cabo,  L.  C. 


Date. 


April.   1892 


1 4 


Mar.lO,  1892 


Gnadalnpe  to  Colnett,  L.  G.     Apr.28,  1893 
:  Valladares,  L.  C.  May  29.  1893 

SanTomastoGnadalupe.L.C.  Apr .27.  1893 


44 


Gnadalnpe  to  Colnett,  L.  C.     Apr.28,  1893 


Collector. 


W.  E.    Bryant. 


44 


4  4 


A.  W.  Anthony. 


44 


44 


I  < 


i  Comondu  to  San  Qaiutiu,L.C.   April,    1889 


San  Jose  del  Cabo,  L.  C. 


Sept.,   1894 


W.   E.  Bryant. 


4( 


EiseuandVasiit. 
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Uta  palmbrj  Stejn. 

1800,  Stejneger,  N.  A.  Panii&,  No.  3,  p.  106. 

Uoder  this  name,  Dr.  Stejneger  has  described  a  Uta 
from  San  Pietro  Martir  Island,  Gulf  of  California.    The 
species  belongs  to  the  (/.  stansburiana  group. 
Uta  microscutata  Van  D.    Plates  viii,  figa.  f,  g,  and  ix. 

Uta  microaealiaa- 

18M,  VsD  Denburgh,  Froo.  CkI.  Aoad.  8oi.,  Bei.  ii,  Vol.  iv,  Vaxt  I. 
p.  298. 
Two  specimens  from  San  Jose  Island,  in  the  Gulf  of 
California,  have  been  compared  with  the  type  from  San 
Pedro  Martir  Mountain,  Lower  California.  They  differ 
only  in  having  the  bluish  white  dots  on  the  ventral  sur- 
faces more  numerous,  and  the  femoral  pores  eleven  and 
twelve  respectively.  One  is  somewhat  larger  than  the 
type,  being  119  mm.  in  total  length.  A  third  specimen, 
labeled  Comondu  to  San  Quintin,  is  also  identical  with 
the  type. 

Lilt  of  ipwimetu  of  Uta  n 
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1883»  Yarrow,  Bull.  U.  S.  Nat.  Mqs.,  No.  24,  p.  55.) 
(1884,  S.  Garman,  Bnll.  Essex  Inst.,  xvi,  1,  p.  16.) 
1886,  Boulenger,  Cat.  Lizards  Brit.  Mas.,  ii,  p.  212. 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  35.) 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  98.) 

There  is  a  very  great  amount  of  variation  in  the  size , 
shape,  and  number  of  the  head  plates,  even  the  frontal 
being  sometimes  divided  transversely.  The  largest  dorsal 
scales  are  along  the  median  line.  They  are  replaced, 
sometimes  gradually  and  sometimes  abruptly,  by  granules 
on  the  sides.  Seventeen  to  twenty-four  of  the  largest 
dorsals  are  equal  to  the  length  of  the  head  to  the  posterior 
edge  of  the  interparietal  (occipital)  plate.  The  ventral 
scales  are  larger  than  the  dorsals,  and  perfectly  smooth. 
The  caudals  are  the  largest  of  all,  and  are  very  strongly 
keeled  and  mucronate.  The  number  of  femoral  pores 
ranges  from  nine  to  thirteen.  The  color  of  the  throats 
of  the  males  varies  from  canary  yellow  to  deep  Chinese 
orange. 
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(188.1^  Tarrow.  Ball.  U.  B.  Nat.  Mas.,  No.  24,  p.  61.) 
|I8S4,  S.  Uanuan,  Ball.  Ebmi  Inst.,  iTi,  1,  p.  17.) 
(1387,  Belding,  West  Am.  SoUntiat,  iii,  24,  p.  98.) 
Scrhportit  ru/f^nrfuni. 

1882,  Yarrow,  Proc.  U,  8.  Nal.  Mna.,  p.  442. 
(1883.  YaiTov,  Bull.  U.  S.  Nat.  Mna.,  No.  24.  p.  64.) 
(1S87,  Beldiag,  West  Am.  Scientist,  iii,  24,  pp.  S6,  98.) 
(ISeO,  Tovnaead,  Proc.  U.  S.  Nat.  Mns.,  p.  144.) 

Setloporui  eontobriniu, 

[1883.  Yarrov,  Bull.  U.  S.  Nat.  Mas.,  No.  24,   p.  61  (pvt).] 
(1887,  Belding,  West  Am.  Bcieatiat,  iii,  24,  p.  98.) 

Stttoporvi  clarti  ttarii. 

(1883,  Yarrow,  Bull.  D.  8.  Nat.  Mna.,  No.  24,  p.  63  (part).] 
(1687,  Belding,  West  Am.  Bcientist,  iii,  24,  p.  99.) 

This  very  distinct  species  belongs  to  the  S.  magister 
group.  Specimens  from  the  northern  part  of  the  penin- 
sula and  from  several  of  the  neighboring  islands  seem  to 
be  like  those  from  the  "  Cape  Region  "  in  all  respects. 
The  following  table  may  be  useful  for  comparison  with 
other  species: 


^ 

i 

1 

1 

i 

1 

1 

1 

inm 

m. 

1 

3 

1 

1 

1 

s 

i 

•5 

h 

Looalitj. 

630 

i 

29 

6 

19 

106 

143 

73 

48 

20 

San  Pablo. 

666 

i 

26 

6 

22 

106 

148 

7a 

49 

ST 

Magdalena  Island. 

665 

s 

30 

3 

19 

104 

141 

78 

ftl 

20 

664 

? 

29 

S 

18 

05 

131 

65 

44 

18 

Sto.  Margarita  Illand. 

663 

? 

29 

3 

18 

93 

126 

70 

46 

18 

437 

■i 

30 

5 

19 

100 

135 

71 

48 

19     San  Joaii  Island. 

1691 

i 

3(1 

5 

20 

93 



66 

4-2 

18     San  JosS  del  Cabo. 

IWO 

£ 

29 

5 

19 

83 



62 

40 

1?  : 

1688 

i 

3S 

5 

20 

99 

— 

«6 

43 

IS  ; 

1686 

9 

3D 

6 

18 

74 

107 

67 

38 

18 
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Sceloporus  zosteromus'a  not  confined  to  the  "Cape  Re- 
gion" of  Lower  California.  It  has  been  recorded  from 
Cape  San  Lucas  (type  locality),  La  Paz,  Cerros  Island, 
and  San  Quintin  Bay  (the  type  locality  of  S.  rufidorsum). 
The  present  collection  contains  specimens  from  San  Jos^ 
Island,  San  Pablo,  Santa  Margarita  Island,  Miraflores, 
Magdalena  Island,  and  San  Jos^  del  Cabo. 
IAt%  of  tpieimtnt  of  Scehporu$  ii 


C»l.  Acad. 
Sci.  No. 

Locality. 

Date. 

Collector. 

436 

San  JoB«  laland,  L.  C. 

Apiil,  1802 

W.  K  Birant. 

437 

■' 

May.    1892 

539 

San  Job*  del  Cabo,  L.  C. 

April,  1892 

OustBT  Eiaon. 

604 
BOS 
608 

w 

Sept.  3,  ISOO 

W.  E.  Brjfttit. 

«30 

Sau  Pablo,  h.  C. 

April,  1889 

64! 

Magdalena  Island  T 

Mar.,   1889 

«63 

8»<.tB  MaraariU  Island. 

Mar.  1.  1889 

664 

665 

Mar,  11,  I8S9 

666 

667 

BOS 

Feb.  35,  1889 

669 

070 

671 

Mar.  11,  l8Sn 

^M 

HERPETOLOGY    OF    LOWER    CALIFORNIA.  Ill 

the  back,  with  much  larger  scales  on  the  posterior  surface 
of  thigh,  and  never  with  two  blue  patches  on  throat. 

.  Type. — Cal.  Acad.  Sci.  No.  1436,  Sierra  San  Lazaro, 
Lower  California,  Eisen  and  Vaslit,  Sept.,  1894. 

Description  of  the  Type. — The  head  is  considerably  de- 
pressed, with  rounded  snout.  There  are  two  scales  on 
the  canthus  rostralis.  The  nostrils  are  large,  almost  su- 
perior, and  nearer  to  the  end  of  the  snout  than  to  the 
orbit.  The  ear  opening  is  very  large,  almost  vertical, 
and  with  a  strong  anterior  denticulation  of  six  pointed 
scales.  The  head  shields  are  smooth  and  somewhat  con- 
vex. The  supraoculars  are  very  broad.  The  super- 
ciliaries  are  very  long,  narrow,  and  strongly  imbricate. 
There  are  two  series  of  small,  and  one  of  large,  sub- 
labial  plates,  bordered  below  by  the  large,  imbricate, 
bicuspid  gulars.  There  is  a  strong  fold  on  each  side  of 
the  neck.  The  dorsal  scales  are  slightly  smaller  than  the 
caudals,  strongly  keeled,  very  strongly  mucronate,  and 
with  serrate  edges.  The  lateral  scales  are  similar  to,  but 
smaller  than,  the  dorsals,  arranged  in  oblique  series,  and 
graduating  into  the  dorsals  and  ventrals.  The  ventrals 
are  much  smaller  than  the  dorsals,  smooth,  and  bi-  or 
tricuspid.  The  caudals  are  very  strongly  keeled  and  mu- 
cronate. The  posterior  surface  of  the  thigh  is  covered 
with  large,  pointed,  keeled  scales.  There  are  fifteen 
femoral  pores.  Male,  with  enlarged  postanal  plates. 
There  are  thirty-three  dorsal  scales  between  the  inter- 
parietal plate  and  the  base  of  the  tail. 

The  back  and  sides  are  olive  brown,  many  of  the 
scales  having  central  markings  of  deep  blue  or  green. 
A  narrow  line  of  verdigris  green  runs  along  each  side 
from  the  eye  to  the  base  of  the  tail.  Below  this,  a  nar- 
rower similarly  colored  line  runs  from  the  ear  to  a  point 
a  short  distance  above  and  behind  the  axilla.  A  patch  in 
front  of  the  shoulder,  the   central  part  of  the  belly,  and 
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the  anterior  and  lower  surfaces  of  the  thigh,  are  black, 
which  color  gradually  fades  into  the  cyanine  blue  of  the 
sides  of  the  belly.  The  throat  is  olive  gray  with  greenish 
white  lines  which  converge  to  a  point  midway  between 
the  neck  pouches.  The  tail  is  brown  suffused  with  cam- 
panula blue  and  beryl  green  towards  its  base. 

Snout  to  vent  74  mm.  Fore  limb  37  mm.  Tail  105  mm. 
Shielded  part  of  head,  15  mm.  Hind  limb  54  mm.  Base 
of  5th  to  end  of  4th  toe  22  mm. 

Variation. — There  is  very  little  variation  in  color,  either 
individual,  sexual,  or  in  accordance  with  age.  One  male 
from  Miraflores  has  a  single  large  blue  patch  on  the  throat, 
through  which  the  ordinarily  whitish  lines  show  as  lines 
of  paler  blue. 

The  following  table  will  serve  to  show  the  variation  in 
structural  characters: 
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The  next  table  shows  the  same  characters  of  Scelo- 
porus  conso&rinus :' 


^ 

si^ 

Dta 

umm. 

X 

i 

i 

IB 

i 

1 

1 

P 

i 

1 

a 

£ 

si 

Looalitj. 

15697 

39 

e 

5 

18 

62 

~ 

48 

31 

13 

20 

PreBcotl,  Aril. 

16G9S 

9 

39 

9 

4 

15 

58 

86 

+4 

28 

12 

18 

IM95 

? 

i\ 

10 

B 

18 

65 

30 

2.1 

12 

16 

17235 

9 

5 

IC 

67 

98 

45 

28 

13 

19 

Tucson,  Aril. 

172M 

^ 

38 

8 

5 

M 

91 

43 

28 

12 

16958 

i 

39 

8  '    S 

17 

65 

95 

45 

27 

13 

16 

1695!) 

3  '■     S 

16 

103 

47 

2S 

13 

20 

I69GD 

? 

38 

9  1     6 

46 

21 

10 

14 

2895 

£ 

9  <    £ 

U 

48 

62 

30 

20 

10 

12 

NebrsBks. 

289B 

s 

40 

8      4 

u 

63 

80 

37 

13 

15 

28W 

d 

42 

9       4 

IB 

45 

30 

19 

10 

13 

8)63 

9 

■17 

9  1    5 

13 

42 

12 

17 

Utah. 

S1S3 

■» 

43 

0 

4 

13 

61 

43 

12 

IS 

8491 

« 

45 

10 

18 

63 

41 

27 

13 

17 

New  Mexico. 

Hgi 

■t 

48 

10 

6 

1« 

4fl 

~ 

34 

23 

10 

14 

Comparison. — This  species  may  be  easily  distinguished 
from  S.  consobrinus  by  its  larger  scales  on  the  back  of 
the  thigh;  from  S.  biseriatus  by  its  larger  scales  on  the 
border  of  the  ear  and  the  back  of  the  thigh;  from  S. 
orcutti  by  its  smaller  and  much  rougher  dorsals ;  and  from 
S.  magisler  and  S.  zostcromus  by  its  smaller  and  more 
sharply  mucronate  scales.  It  differs  from  all  these  in 
coloration. 

This  species  is  named  in  honor  of  Mr.  James  Lick, 
who  has  done  so  much  to  foster  Science  in  California. 


greatly  indebted  to  Dr.  Leonbard  Stejaeger  tor  the  opportaaitj 
these  Bpecimeus. 

Vot.  V.  (  8  )  lUj  M.  IMS. 
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LM  nf  (pccimeni  of  Seetopomt  licki. 


San  Jos£  del  Cabo,  L.  C. 
/  Corral  de  Pi edraa,  Sierra  £ 
\         Tute,  L.  C. 

lliraflores,  L.  C. 
Sierra  San  Lazaro,  L.  C. 


Sept.lB,  1880   W.  E.BryaDt, 


'    Sept.,    1893 
Sept.,    1894 


Gustav  Eiseu. 
EisenaudVaelit; 


1168 
1409 

to 
1413 
UlS 

to 
1437 
1439 


SCELOPORUS    BISERIATUS    Hallow. 
Seeloporui  biitriatiu, 

(ISH,  Hallowell,  Proa.  Ac.  Nat.  Sci.  Phila.,  p.  Kl.) 

Specimens  of  this  species  from  northern  Lower  Cali- 
fornia do  not  seem  to  differ  from  Californian  ones. 
Lilt  of  tptdnunt  nf  Seeloporui  butrialu: 
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List  of  specimens  of  Sceloporus  graciosus. 


Cal.  Acad. 
8ci.  No. 

Locality. 

Date. 
May.  1893. 

Collector. 

584 

San  Pedro  Martir  Mt.,  L.  C. 

A.  W.  Anthony. 

586 

Biay  12,  1893 

587 

May,  1893. 

590 

May  11,  1893 

591 

• 

592 

Phrynosoma  solare  Gray. 

Phrynosoma  Solaris, 

(1845,  Gray,  Gat.  Lizards  Brit.  Mas.,  p.  229.) 

(1894,  Van  Denbnrgh,  Proo.  Gal.  Acad.  Sci.,  Ser.  2,  Vol.  iv,  Ft.  1, 
p.  456.) 
Phrynosoma  regale, 

1880,  Lockingion,  Am.  Nat.,  p.  295. 

The  Academy  has  one  specimen  (No.  90)  from  Las 
Animas  Bay,  Lower  California,  the  locality  from  which 
Mr.  Lockington  has  recorded  the  species. 

Phrynosoma  coronatum  Blainv. 

Phrynosoma  coronatum, 

**  1835,  Blainville,  Nout.  Ann.  Mus.,  iv,  p.  284,  pi.  xxv,  figs,  l-lc." 
1837,  Dnm^ril  et  BibroD,  Erpetologie  Q6n^rale,  iv,  p.  318. 
1870,  Booonrt,  Miss.  Sci.  an  Mex.,  Reptiles,  1«  livr.,  pi.  xii,  tig.  10. 
1874,  Booonrt,  Miss.  Sci.  an  Mex.,  Reptiles,  4«  livr.,  p.  239  (part). 
(1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312.) 
(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  50,  93.) 
[1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  70  (part).] 
(1887.  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  39). 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  187. 

1894,  Van  Denburgh,  Proc.  Cal.  Acad.  Sci.,  Ser.  2,  Vol.  iv.  Ft.  1, 
p.  296. 

Phrynosoma 

1859,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  299. 


IID  CALIFORNIA    ACADEMY    OF    SCIENCBS.' 

Pkrgnotoma  cornutum. 

1883,  Vanow,  Bull.  D.  S.  Nat.  Has.,  No.  24,  pp.  66,  67,  (part). 
(1887,  Belding,  West  Am.  Soiantiat,  iii,  24,  p.  98.) 
ISB3,  Stejueger,  N.  A.  FanDa,  No.  7,  pi.  ii,  figs.  l-lc. 

Phrgnototna  euio. 

(1883.  Tarrow.  Bull.  U.  B.  Nat.  Hae.,  No.  24,  p.  67.) 
[l8Sfi,  Bonlenger,  Cat.  Lixarda,  Brit.  Mas.,  H,  p.  244  (put).] 
(1887,  Balding,  Went  Am.  Scientiat,  iii,  24,  p.  98.) 

Phrynototna  ktrnandrii. 

[1883.  Yarrow,  Bnll.  U.  S.  Nat.  Una.,  No.  24,  p.  68  (part).] 

The  nostrils  are  pierced  in  the  lines  joining  the  super- 
ciliary ridges  with  the  end  of  the  snout.  There  are 
several  longitudinal  series  of  large  pointed  gular  scales, 
the  exterior  of  which  are  continued  back  upon  the  gular 
folds.  There  is  a  series  of  five  very  large  pointed  sub- 
labial  plates.  The  head  spines  are  very  large.  They 
are  four  temporals,  one  occipital  and  one  postorbital,  on 
each  side,  and  one  large  interoccipital.  Occasionally 
small  spines  are  developed  between  the  temporals.  Be- 
low the  rictus  is  a  broad  spine  usually  without  any,  but 
sometimes  with  a  very  small,  spine  behind  it.  There  is 
a  row  of  four  or  five  spinose  scales  in  front  of  the  occi- 
pital spines.     The  other  head  scales,  with  few  exceptions. 
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are  shorter  than  the  distance  from  the  axilla  to  the  front 
of  the  thigh,  but  those  of  the  males  are  considerably 
longer  than  this  distance.  The  young  of  both  sexes  have 
short  tails.  The  color  above  is  brownish,  yellowish  or 
gra}rish,  darker  laterally.*  There  is  a  large  brown  patch 
on  each  side  of  the  neck  and  a  series  of  three  more  or 
less  distinct  brown  bars  on  each  side  of  the  back.  These 
bars  are  light  bordered  posteriorly.  The  tail  is  trans- 
versely banded  with  brown.  The  belly  is  often  dotted 
or  blotched  with  black  or  brown.  All  these  markings  are 
more  distinct  in  the  young.  The  larger  dorsal  tubercles 
are  often  tipped  with  orange-rufous,  and  those  on  each 
side  of  the  median  line  have  seal  brown  or  black  keels. 
The  occipital  spines  are  ribbed  with  very  dark  brown. 
The  temporals  are  yellow  tinged  with  rufous.  In  very 
young  individuals  the  scales  of  the  vertex  are  grayish  or 
yellowish  white,  with  a  few  minute  brown  or  black  spots. 
These  spots,  which  are  on  the  raised  portions  of  the  scales, 
become  more  numerous  as  the  animals  increase  in  size, 
until  the  whole  crown  appears  black  or  dark  brown 
crossed  by  irregular  lines  formed  by  the  yellow  posterior 
edges  of  the  scales. 

Phrynosoma  coronatum  was  first  described  from  a  speci- 
men collected  by  Botta  in  ** California."  It  has  since  been 
recorded  from  Cape  San  Lucas,  and  La  Paz.  The  speci- 
mens enumerated  below  show  that  it  ranges  far  north  of 
the  limits  of  the  **Cape  Region.'' 
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Litl  0/  ipteimtn*  0/  Pkrynotoma  c 


C%\.  Aoad. 
Soi.  No. 

Locality. 

Dute. 

Colleotor, 

~~m~ 

to 
649 

CoinondiitoBaaQaintiD,L.C.I  Apn),  IBSO 

W.  E.  Bryant. 

6SB 

PoBO  Orande,  L.  C. 

Mar.  18,  I8S9 

omi 

Mar.  ao,  1889 

719 

Sni>  Job£  del  Cnbo.  L.  0. 

S^pt.  7,    1890 

720 

741 

722 

8»pt.  fl.  18M 

723 

802 

Uel..  1893 

GnHlav  Eiiieu. 

863 

i 

804 

Ml 

902 

903 

Jan.2S.  1993 

904 

rSan  Franciaqnitn,    Biem 

t      LflElDa,  L.C. 

} 

Mar.  28,  ISBS 

eo5 

Suti  3.,e!'  dPl  Cabo,  L.  C. 

Nov.,   1893 

906 

907 

j 

^1 
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This  species  has  been  found  as  far  south  as  San  Tomas, 
in  the  northern  part  of  the  peninsula. 

A  key  to  the  North  American  species  of  the  Ph.  coro- 
natum  group  *  is  given. 

I. — A  long  spine  just  behind  the  broad  8ubrictal.     Head  plates  of  adults 
yellow,  sparsely  dotted  with  brown. 
A. — Head  plates  convex  and  almost  smooth.     Ph.  blainvillii  Gray. 
B. — Head  plates  flat  and  rugose.  Ph.  frontale  Van  D. 

II. — No  spine,  or  a  very  small  one,  behind  the  broad  subrictal.     Head 
plates,  of  adults,  chiefly  black  or  dark  brown. 

Ph.  coronaium  Blainv. 

The  present  collection  contains  a  single  specimen  of 
this  species.  It  (No.  579)  was  secured  by  Mr.  A.  W. 
Anthony,  at  Valladares,  L.  C. 

Phrynosoma  cerroense  Stejn. 

Phryno9oma  cerroense. 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  187. 

This  species,  from  Cerros  Island,  is  characterized  by 
having  the  lower  row  of  peripheral  spines  **  only  indicated 
by  a  few  scattered  small  spines." 

Gerrhonotus  multicarinatus  Blainv. 

Oerrhonotus  multicarinatus. 

**  1835,  Blainville,  Nouv.  Ann.  Mus.,  iv,  p.  289,  pi.  xxv,  fig.  2.'* 

1839,  Dumeril  et  Bibrou,  Erpetologie  Qenerale,  t,  p.  404. 

1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  312. 

[1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  p.  46  (part).] 

1878,  Bocourt,  Miss.  Sci.  au  Mex.,  Reptiles,  5«  liyr.,  p.  357,  pi.  xxi  c, 

fig.  5-5a. 
1883,  Yarrow,  BuU.  U.  S.  Nat.  Mus.,  No.  24,  p.  47  (part). 
[1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  41  (part).] 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  97). 
1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  195. 

Without  larger  series  of  the  other  species  than  are  at  hand, 
the  status  of  the  Gerrhonoti  ivom  the  **Cape  Region" 
of  Lower  California  cannot  be  satisfactorily  determined. 


Not  including  the  insular  Ph.  cerroense. 
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It  seems  probable,  however,  that  they  are  distinct  from 
the  more' northern  G.  scincicauda,  and  are  referable  to 
the  name  G.  multicarinatus  Blainv. 

The  type  of  G.  multicarinatus  is  one  of  the  specimens 
collected  by  Botta  in  "California."  Mr.  Belding  found 
the  species  at  La  Paz. 

Liu  of  »ptcimtn*  of  Oerrhoaoliu  mHlticarituUut. 


Oal.AoBd. 
Boi.No. 

LooBlitT- 

Dato. 

CoUeolor. 

G38 

San  JoBfi  del  Cabo,  L 

C. 

OastftT  EiBsn. 

869 

Oct.,  1893 

S7i 

Ang..   1893  ■ 

884 
BSO 
S81 

/CortaldaPiBdtas.8ie 
\         Taato,  L.  0. 

'""} 

July,  1893 

Sept.,  lSa3 

SieiTuEl  Taste,  L.  C. 
SUna  8au  Eiazaro,  L.  C. 

San  Joei  del  Cabo,  L.  C. 


Sept.,  ISM  I  EiseiiniidVailil. 
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List  of  specimens  of  Oerrhonotus  sctneieauda. 


Ckl.  Aoad. 
8ci.No. 

Locality. 

Date. 

Collector. 

580 
596 

San  Pedro  Martir  Mt.,  L.  C. 
Yalladares?,  L.  G. 

May  4, 1893 
May  29,  1893 

A.  W.  Anthony. 

Xantusia  gilberti  new  species.     Plate  xi. 

Diagnosis. — Similar  to  JT.  vigilis^  but  with  smaller  eye, 
two  plates  occupying  the  position  of  the  frontal  of  that 
species,  and  the  interfrontonasal  larger  and  continued 
posteriorly  to  completely  separate  the  frontonasals. 

Type. — Cal.  Acad.  Sci.  No.  401,  San  Francisquito, 
Sierra  Laguna,  Lower  California,  Gustav  Eisen,  March 
28,  1892. 

Description  of  the  Type, — The  eye  is  very  small,  with- 
out lids,  and  with  vertical  pupil.  The  nostrils  are  pierced 
at  the  junction  of  the  rostral,  internasal,  first  superior  la- 
bial, and  first  loreal  plates.  There  are  three  loreals,  in- 
creasing in  size  posteriorly.  There  are  two  internasals. 
The  two  frontonasals  are  separated  by  the  interfrontonasal, 
which  is  in  contact,  also,  with  the  two  frontal  plates.  The 
other  head  plates  are  two  frontoparietals,  two  parietals,  two 
large  occipitals,  and  one  interparietal.  The  eye  is  sur- 
rounded by  a  ring  of  small  scales,  of  which  the  supercil- 
iaries  are  largest.  This  ring  is  separated  from  the  third 
loreal  by  two  small  scales.  There  are  eight  superior  and 
eight  inferior  labials.  The  anterior  border  of  the  ear  is 
slightly  denticulate.  The  ventral  plates  are  arranged  in 
thirty -two  transverse  and  ten  or  twelve  longitudinal  se- 
ries. The  caudal  scales  are  smooth,  convex,  and  in 
whorls  of  about  equal  length.  The  back  and  sides  are 
covered  with  smooth  convex  granules  of  about  uniform 
size.  There  are  eight  and  nine  femoral  pores.  The  gu- 
lar  regions  are  covered  with  smooth,  flattened,  subhex- 
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agonal  granules  which  are  slightly  larger  than  those  on 
the  back  and  sides. 

The  color  above  is  dark  brownish  clay,  dotted  with 
black  on  single  granules.  A  pale  yellowish  line,  two 
granules  wide,  runs  posteriorly  from  each  occipital  plate, 
but  is  soon  lost  on  the  back  to  reappear  over  the  thigh. 

Length  to  vent  (about)  39  mm.  Tail  (about)  38  mm. 
Hind  limb  14  mm.  Fore  limb  10  mm.  Diameter  of  eye 
i-|-  mm.  Shielded  part  of  head  S}4  mm.  Head  to  pos- 
terior edge  of  ear  8j^  mm.  Head  to  anterior  gular  fold 
7J^  mm.  Head  to  posterior  edge  of  anterior  fold  11% 
mm.     Head  to  posterior  edge  of  posterior  fold  I2j^  mm. 

The  single  specimen  of  A',  gilberti  has  been  compared 
with  one  hundred  and  forty-four  of  X.  vigilis  without 
any  approach  to  its  distinctive  characters  having  been 
found.  It  is  oi  great  interest,  for  it  extends  the  known 
range  of  the  genus  ^Vfln/«si'a  several  hundred  miles  to  the 
southward,  introducing  it  for  the  first  time  into  Mexican 
territory,  and  affording  another  link  between  the  "Cape 
Region"  and  the  Sonoran  Subprovince, 

It  gives  me  great  pleasure  to  name  this  interesting  liz- 
ard  ill  lionor  of   Dr.  Charles  11.  GJlbi^rl.  t 
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top  of  the  snout.  The  posterior  nasal  forms  sutures  with 
the  anterior  nasal,  first  second  and  third  labials,  loreal, 
prefrontal,  and  frontonasal  plates.  The  loreal  is  in  con- 
tact with  the  third  and  fourth  labials,  first  subocular,  pre- 
ocular,  first  superciliary,  first  supraocular,  prefrontal, 
and  anterior  nasal.  There  are  four  supraoculars;  the 
first,  long  and  narrow,  the  fourth  rather  small.  The  sec- 
ond, third,  and  fourth  supraoculars  are  separated  from 
the  superciliaries,  and  the  third  and  fourth  from  the  front- 
oparietal and  parietal,  by  small  convex  granules.  There 
are  two  transverse  rows  of  small  plates  behind  the  pari- 
etals  and  interparietal.  There  are  five  superior  and  six 
inferior  labials  to  below  the  middle  of  the  eye.  The  sub- 
labials  are  very  large  and  are  separated  from  the  infrala- 
bials  by  a  series  of  small  granules  and  plates.  The  an- 
terior gulars  are  large  centrally,  become  gradually  smaller 
laterally,  and  are  abruptly  separated  from  the  medium 
sized  posterior  gulars.  The  central  scales  of  the  collar 
are  quite  large,  those  on  its  edge,  smaller.  The  back  is 
covered  with  small  uniform  granules.  There  are  eight 
longitudinal  and  thirty-seven  transverse  rows  of  ventral 
plates,  and  four  series  of  large  preanals.  There  are  seven 
rows  of  brachials,  three  of  antebrachials,  seven  of  fem- 
orals,  and  four  of  tibials,  but  no  postantebrachials.  The 
tail  is  covered  with  whorls  of  obliquely  keeled  scales. 
There  are  twenty-three  and  twenty-four  femoral  pores. 

The  color  above  is  grayish  sepia  fading  to  olive  gray 
laterally,  with  three  longitudinal  dark  chestnut  bands  on 
each  side,  which  (bands)  are  twice  as  wide  as  the  inter- 
vals between  them,  and  are  so  invaded  by  spots  of  the 
ground  color,  as  to  resemble  series  of  confluent  brown 
maculations.  The  limbs  are  reticulated  with  coarse 
chestnut  lines.  The  upper  surface  of  the  head  is  olive, 
palest  on  the  snout.     The  gular  region  and  the  sides  of 
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the  head  are  blotched  with  walnut  brown.  Many  of  the 
ventral  plates  have  black  basal  markings.  The  tail  is 
tawny  olive,  tinged  and  spotted  with  dark  chestnut. 

Snout  to  vent  131  mm.  Tail{regrown)  302  mm.  Hind 
limb  87  mm.  Fore  limb  48  mm.  Snout  to  ear  30  mm. 
Greatest  width  of  head  19  mm.  Snout  to  edge  of  collar 
41  mm. 

young. — Young  individuals  have  five  bluish  white  lon- 
gitudinal lines  on  a  black  ground  which  is  more  or  less 
broken  by  spots  of  the  same  color  as  the  Hues.  Their 
tails  and  hind  limbs  are  suffused  with  bright  flesh  color. 
In  one  there  are  six  instead  of  five  pale  lines. 

Variation. — The  femoral  pores  vary  in  number  from 
twenty  to  twenty-six.  The  scales  of  the  collar  are  some- 
times largest  at  its  edge.  The  general  ground  color  is  at 
times  quite  gray,  and  the  dark  markings  often  more  or 
less  obsolete,  particularly  on  the  anterior  part  of  the 
body.  The  number  of  plates  on  the  limbs  is  very  vari- 
able. 
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LUt  of  specimens  of  Cnemidophorus  maximus. 


Cal.Aoad. 
8oi.  No. 

1 

1                    Locality. 

Date. 

Golleotor. 

108 

Lower  California. 

W.  J.  Fisher. 

705 

San  Jos^  del  Cabo,  L.  C. 

Sept.  1,  1890 

W.  E.  Bryant. 

706 

«« 

i  i 

*( 

716 

•i 

Sept.  9,  1890 

(t 

742 

! 

Sept.,  1890 

1* 

834 

to 

843 

1 

•  < 

Sept.,  1893 

Gnstav  Eisen. 

1096 

to 

1119 

1 
Miraflores,  L.  G. 

Sept.,  1894 

Eisen  and  Vaalit. 

1171 

to 

1179 

1                 •« 

1 

'* 

(1 

1438 

1  Sierra  San  Lazaro,  L.  G. 

•1 

14 

1440 

to 

1451 

1 

«• 

1 
1 

(( 

<« 

1670 

to 

1677 

1 

!  San  Jo84  del  Gabo,  L.  G. 

1 

t  < 

it 

2194 

t« 

March,  1892 

W.  E.  Bryant. 

2196 

<• 

<• 

Qustav  Eisen. 

2193 

«4 

•  • 

W.  E.  Bryant. 

2241 

•  1 

•( 

it 

Cnemidophorus  martyris  Stejn. 

Cnemidophorus  martyris. 

1891,  Stejneger,  Proc.  U.  S.  Nat.  Mns.,  p.  407. 
(1892,  Cope,  Trans.  Am.  Philos.  Soc,  xvii,  1,  p.  36.) 

This  species  has  been  described  by  Dr.  Stejneger  from 
two  specimens  taken  on  San  Pedro  Martir  Island,  Gulf 
of  California. 

It  is  most  closely  allied  to  C  melanostethus  Cope,  but 
has  the  blackish  suffusion  extended  over  the  entire  lower 
surface. 
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Cnemidophorus  multiscutatus  (Cope). 

Cnenudophorvi  Unellalui  mtianiMtthut. 

[T1S83,  Xtnow,  Ball.  U.  S.  Mat.  Hub.,  Ho.  24.  p.  Ufpart).] 
T1887,  Belding,  West  Am.  8oi.,  iii,  24,  p.  99. 
dumidoptutrut  Umellalui  ligrit, 

(ISSg,  Cope,  Proc.  U.  8.  N&t.  Hub.,  p.  147.) 
Cnrtuidophortit  testeUatui  multueutalia. 

1892,  Cope,  TrsDi.  Am.  PhitoB.  Soc,  svii,  I,  p.  3S. 
Prof.  Cope  has  proposed  this  name  for  specimens  from 
Cerros    Island,   characterized    by    the   large    number  of 
brachial  (7  to  8  rows)  and  femoral  (8  to  9  rows)  plates. 
Cnemidophorus  stejnegeri  Van  D. 

Cnemidopkorui  lamUalui  teuellatut. 

T1880,  LookiDgtoD,  Am.   Nat.,  liv,  4,  p.  29S. 

(T1S89,  Cope,  Proo.  V.  8.  Nat.  Mas.,  p.  147.) 

i!1892,  Cope,  Tranfl.  Am.  Philoa.  800.,  xrii,  1,  p.  34  (part).] 
Ctttv%idopht)rv*  iit<}n<geri.  ' 

1694,  Vau  DeobuTgh,  Proc.  Oal.  Acad.  Soi.,  Ser.  3,  Vol.  iv,  Pt.  I, 
p.  300. 

There  are  two  specimens  of  this  species  in  the  present 
collection.  One  (No.  642)  was  obtained  by  Mr.  Bryant 
and  labeled  Comondu  to  San  Quintin,  L.  C.  The  other 
(No.  597)  was  secured  by  Mr,  Anthony  and  is  labeled 
Lower  Californ 
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superior  and  five  inferior  labial  plates  to  below  the  middle 
of  the  orbit.  The  infralabials  are  separated  from  the 
large  sublabials  by  a  series  of  granules.  The  gular  scales 
are  rather  large  centrally,  and  the  posterior  part  of  the 
region  is  not  very  distinct  from  the  anterior.  The  scales 
on  the  collar  are  of  medium  size,  largest  centrally,  small 
at  edge,  and  in  about  seven  transverse  rows.  There  are 
no  large  postantebrachials.  The  caudal  scales  are  large 
and  provided  with  prominent  diagonal  keels.  There  are 
twenty  femoral  pores. 

The  color  above  is  brownish  olive,  paler  on  the  sides, 
overlaid  with  tawny  olive  posteriorly,  and  crossed  by  nar- 
row transverse  black  bands.  The  posterior  six  of  these 
bands  extend  entirely  across  the  back,  but  the  others  are 
interrupted,  forming  a  dorsal  series  of  black  spots,  with 
corresponding  vertical  bars  upon  the  sides.  The  black 
markings  on  the  neck  are  reduced  to  six  longitudinal 
series  of  more  or  less  obsolete  spots.  The  posterior  limbs 
are  faintly  reticulated  with  black,  and  illuminated  with 
numerous  white  spots  above  and  posteriorly.  The  inferior 
surfaces  of  the  limbs  are  deep  flesh  color,  with  a  slightly 
purplish  tinge.  This  color  appears,  also,  on  the  gular 
region,  about  the  ears,  and  on  the  lower  surface  of  the 
tail.  There  are  no  large  or  distinct  markings  on  the  gular 
region. 

Snout  to  vent  lOO  mm.  Snout  to  ear  23  mm.  Fore 
limb  36  mm.  Width  of  head  17  mm.  Hind  limb  69  mm. 
Snout  to  edge  of  color  33  mm. 

This  name  was  established  upon  seven  specimens  from 
Santa  Margarita  Island.  The  present  collection  contains 
one  from  Magdalena  Island,  and  two  fine  adults  from 
Comondu  on  the  peninsula,  thus  greatly  increasing  the 
known  range  of  the  species.  The  Magdalena  specimen 
is  much  smaller  than  those   from   Comondu,  and  differs 
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from  them  in  the  presence  of  small,  well  defined  black 
blotches  on  the  gular  region.  Professor  Cope  is  not  fol- 
fowed  in  his  use  of  a  trinomial  because  no  intergradation 
of  this  with  other  forms  has  been  shown. 

Litt  of  »pteitiwM  of  Citeinidophonii  rubidui. 


Gomoudn,  L.  .C. 


Il&Bd&leii&  IslAiid,  L.  C 


CnBMIDOPHORUS  L.ABIALIS  Stejn. 
Gumidophorut  tabialU. 

1889,  Stejneger,  Proo.  D.  S.  Nat.  Huh.,  p.  643. 
(1892,  Cop^  TrnnB,  Am,  Philox.  Soc,  ivh,  I,  p.  61.) 
This  Species  has  been  found  only  on  Cerros  Island. 
Verticaria  hyperythra  Cope. 

CntmidophoruB  hr/perythma. 

1863,  Copa,  Proo.  Ao.  Nat.  Sai.  Phils.,  p.  103. 
(1866,  Cope,  Ptoc.  Ac.  Nat.  Soi.  Pbila.,  p.  312.) 
(1885,  Bouleager,  Cat.  Lizards  Brit.  Hu«.,  ii,  p.  371.) 
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first  supraocular,  prefrontal,  and  posterior  nasal,  plates. 
There  are  four  supraoculars ;  the  first  is  in  contact  with 
the  first  superciliary,  loreal,  prefrontal,  frontal  and  second 
supraocular;  the  second  touches  the  frontal;  the  third 
forms  sutures  with  the  frontal  and  frontoparietal;  the 
fourth  is  separated  from  the  parietal  by  a  series  of  gran- 
ules. The  frontoparietal  is  more  than  half  as  large  as 
the  frontal.  There  is  a  transverse  row  of  small  occipital 
plates.  The  sublabials  are  separated  from  the  infra- 
labials  by  granules.  There  are  five  superior  and  five  in- 
ferior labials  to  below  the  middle  of  the  eye.  The  ear 
opening  is  not  denticulated.  The  anterior  gulars  are  quite 
large,  and  abruptly  separated  from  the  small  posterior 
granules.  The  scales  on  the  collar  are  very  large,  largest 
on  its  edge.  The  ventral  plates  are  in  thirty  transverse, 
and  eight  longitudinal  rows.  The  back  and  sides  are 
covered  with  small  equal  sized  granules.  The  tail  is 
somewhat  flattened  at  its  base,  and  is  covered  with  whorls 
of  diagonally  keeled  scales.  The  lower  caudals  are 
smooth.  The  hind  limb  is  as  long  as  the  distance  be- 
tween the  anus  and  the  front  of  the  collar.  There  are 
fourteen  and  fifteen  femoral  pores. 

The  plates  on  the  head  are  pale  olive.  There  are  two 
narrow  longitudinal  wood  brown  lines  on  the  back,  sepa- 
rated by  an  area  of  sepia.  The  sides  are  dark  olive  with 
two  bluish  white  longitudinal  lines,  The  upper,  of  these 
lateral  lines,  arises  on  the  superciliary  plates  and  is  con- 
tinued for  some  distance  on  the  tail.  The  lower  originates 
on  the  posterior  nasal  plate,  and  ends  on  the  thigh.  A 
light  stripe  on  the  back  of  the  thigh  is  continued  along 
the  tail.  The  first  and  half  of  the  second  longitudinal 
rows  of  ventral  plates  are  grayish  pale  blue.  The  entire 
lower  surface,  except  of  the  hind  limbs,  is  reddish  orange- 
crome. 

2d  8u.,  Vol.  Y.  {  9  )  May  28.  1896. 
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Snout  to  vent  6i  mm.  Snout  to  ear  14  mm.  Hind 
limb  42  mm.  Anus  to  gutar  fold  41  mm.  Fore  limb 
19  mm.  Anus  to  anterior  gulars  47  mm.  Width  of  head 
9  mm. 

The  types  of  this  species  were  collected  at  Cape  San 
Lucas,  by  Mr.  John  Xantus.  Mr.  Belding  secured  others 
at  La  Paz. 

Lkt  nf  tptehtttm  of  Verlkaria  hj/peiTilhra. 


Oal.  Aokd. 
Boi.  No. 

Loodity. 

D.«. 

OoUaolor. 

«■ 

8ui  JoBfi  Ael  CBbo,  L.  C. 

April,    1S92 

GnstDv  Elaen. 

152 

534 

Sept  .20,  1890 

W.  E.  Bryant. 

eoe 

Sept.  3,   1S90 

607 

■■ 

611 

Sept.  1.   1S90 

7SB 

Sept.  6.  1890 

796 

" 

Sept.  1,   18B0 

,, 

7S7 

" 

728 

Sept.  18,  18(10 

7« 

Sept.,  1890 

^1 
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Verticaria  hvperythra  beldingi  (Stejn.) 

Vertiearia  beldingi. 

1894,  Stejneger,  Proc.  U.  S.  Nat.  Mub.,  p.  17. 

Ninety -eight  Verticarias  from  the  "Cape  Region"  of 
Lower  California,  and  thirty-eight  (including  one  of  the 
specimens  upon  which  V.  beldingi  was  established)  from 
northern  Lower  California  and  San  Diego  County,  Cal- 
ifornia, have  been  examined  with  a  view  to  determining 
the  status  of  this  form.  The  character  originally  depended 
upon  for  the  distinction  of  V.  beldingiirova  V.  hyperythra^ 
viz.,  the  small  size  of  the  scales  on  the  collar  in  V,  bel- 
dingi y  was  found  to  be  valueless,  since  many  of  the  north- 
ern specimens  have  these  scales  as  large  as  in  individuals 
collected  near  Cape  San  Lucas,  and  since  much  individ- 
ual variation  exists  in  both.  There  appears  to  be  not 
even  an  average  difference,  in  this  respect,  between  the 
northern  and  southern  forms.  The  difference  in  the  ex- 
tent to  which  granules  intrude  between  the  supraoculars 
and  the  large  medial  head  plates,  seems,  however,  to  pre- 
sent a  good  average  distinction  between  the  two  forms, 
as  is  shown  in  the  following  table : 


median 

Number  of  Specimens  of 

hyperythr  a. 

beldingi. 

Second   supraocular    beparated    from 
head  scales 

3 
5 

8 
82 

20 

Second  supraocular  partly  separated 

15 

Third  supraocular  separated 

0 

Third  supraocular  partlv  separated 

3 

Total  number  examined 

98 

38 

As  this  difference  is  merely  an  average  one,  it  becomes 
necessary  to  regard  V.  beldingi  as  a  subspecies  of  V. 
hyperythra,     A  trinomial  is  therefore  used. 
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The  type  of  this  iorm  came  from  Cerros  Island. 

Lilt  of  ipetinttnt  of  Va-iicaria  hgperj/thra  betdingi. 


Cal.  Aoad. 
Boi.  No. 

Locality. 

Dftte. 

Collector. 

630 
680 
681 

H&BdBlena  Island,  L.  C. 

Har,  1S80 
Ubt.  11,  1889 

W.  E.  Bryant. 

Verticaria  sericea,  new  species.     Plate  xii. 

Diagnosis. — Hind  limb  relatively  much  longer,  and 
scales  on  collar,  especially  on  its  edge,  much  smaller, 
than  in  V.  hyperythra  and  V.  kyperythra  beldingi.  A 
single  median  dorsal  line,  as  light  distinct  and  well  de- 
fined as  the  lateral  ones,  instead  of  two  faint  brownish' 
lines  as  in  V.  hyperythra  and  V.  kyperythra  beldingi. 

Type. —  Cal.  Acad.  Sci.  No.  435,  San  Jos6  Island, 
Gulf  of  California,  Walter  E.  Bryant,  April,  1892. 

Description  of  the  Type. — The  nostrils  are  in  the  large 
anterior  nasal  plates,  which  meet  on  top  of  the  snout. 
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denticulated.  The  sublabials  are  separated  from  the  in- 
fralabials  by  granules.  The  anterior  gulars  are  rather 
large;  and  abruptly  separated  from  the  small  posterior 
gulars.  The  scales  on  the  collar  are  very  small,  largest 
centrally,  smaller  on  edge.  The  ventral  plates  are  ar- 
ranged in  eight  longitudinal  and  thirty  transverse  rows. 
The  back  is  covered  with  small  equal -sized  granules. 
The  conical  tail  is  provided  with  scales  arranged  in 
whorls.  The  upper  caudals  have  strong  diagonal  keels, 
but  the  lower  are  smooth.  There  are  sixteen  femoral 
pores.  The  hind  limb  is  longer  than  the  distance  be- 
tween the  anus  and  the  line  of  separation  of  the  anjterior 
and  posterior  gulars. 

The  back  is  clove  brown,  dotted  with  gray  on  single 
granules  posteriorly,  with  a  median  bluish  white  line 
which  bifurcates  on  the  neck  about  a  fourth  of  an  inch 
behind  the  occipital  plates.  There  are  two  similar  lines 
on  each  side ;  the  first  originating  on  the  superciliaries 
and  with  a  faint  continuation  on  the  tail;  the  second  start- 
ing at  the  nostril  and  ending  on  the  thigh.  The  ground 
color  of  the  sides  is  much  paler  than  in  V.  hyferythra^ 
being  pale  sepia.  The  general  tint  of  the  tail  is  hair 
brown  above,  pale  blue  below.  The  ventral  and  subla- 
bial  plates,  the  chin,  gular  region,  and  collar,  are  all  pale 
blue. 

Length  to  anus  54  mm.  Hind  limb  44  mm.  Fore 
limb  22  mm.  Head  to  ear  13  mm.  Anus  to  gular  fold 
2jS  mm.  Anus  to  anterior  gulars  42  mm.  Width  of  head 
8  mm. 

The  single  specimen  of  Verticaria  sericea  has  been 
compared  with  ninety-eight  of  Verticaria  hyperythra  and 
thirty-eight  of  V^erticaria  hyperythra  beldingij  without  any 
approach  to  its  distinctive  characters  having  been  found. 
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EuMECEs  LAGUNENSis,  new  species.     Plate  xiii. 

Eumecti  $kilUmianve. 

n8S3,  Yarrow,  Bull.  U.  B.  Hat.  Hqb.,  No.  24,  p.  41. 
(T1SS7,  BeldiQg,  West  Am.  Bcisntiat,  iii,  24,  p.  09.) 

Diagnosis. — Similar  to  £.  skUtonianus,  but  tail  salmon 
color  instead  of  blue,  and  with  interparietal  smaller  than 
either  frontoparietal  instead  of  larger. 

Type, —  Cal.  Acad.  Sci.  No.  400,  San  Francisquito, 
Sierra  Laguna,  Gustav  Eisen,  March  28,  1892. 

Description  of  the  Type. — The  nasal  is  small,  in  contact 
with  the  internasal,  postnasal,  first  labial,  and  rostral  plates. 
The  postnasal  touches  the  nasal,  internasal,  anterior  toreal, 
and  the  first  and  second  labials.  The  anterior  loreal  forms 
sutures  with  the  postnasal,  internasal,  frontonasal,  pre- 
frontal, second  loreal,  and  second  and  third  labials.  The 
three  anterior  of  the  four  supraoculars  are  in  contact  with 
the  frontal.  The  interparietal  is  smaller  than  either  of 
the  frontoparietals.  The  parietals  are  in  contact  poste- 
riorly. The  last  of  the  seven  labials  is  largest.  There 
are  two  azygos  postmentals.  The  limbs  overlap  when 
pressed  against  the  body.  There  are  twenty-four  long- 
itudinal rows  of   scales.     The  dorsal  scales   are   larger 
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lower  surfaces  of  the  limbs,  and  the  proximal  half  of  the 
tail,  are  dull  pinkish  buff.  The  belly  and  a  faint  bar 
across  the  throat,  are  bluish  gray.  The  tail  is  salmon 
or  bright  flesh  color,  marked,  except  on  its  terminal 
fourth,  with  three  narrow  poorly  defined  lines  of  slaty 
heliotrope,  in  continuation  of  the  olive  ground  color  of 
the  back. 

Snout  to  vent  52  mm.  Tail  (about)  95  mm.  Hind 
limb  18  mm.  Fore  limb  14  mm.  Head  to  posterior  edge 
of  ear  10  mm. 

List  of  specimens  of  Eumeees  lagunensis. 


CaI.  Aoad. 
8ci.  No. 


400 
402 


Locality.  Date.        '       Collector. 


•(  (<  I  (4 


EUCHIROTES    BIPORUS  Cope. 

Chiroies  canaiiculatus, 

1877,  Streets,  Bull.  U.  S.  Nat.  Mns.,  No.  7,  p.  37. 

(1883,  Yarrow,  Ball.  U.  S.  Nat.  Mas.,  No.  24,  p.  38.) 

1887,  Cope,  Ball.  U.  S.  Nat.  Mas.,  No.  32,  p.  47. 

(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  97.) 
CMrotes  sp.  f 

(1880,  Lockington,  Am.  Nat.,  p.  295.) 
'Euchiroies  biporus, 

1894,  Cope,  Am.  Nat.,  p.  437,  figs.  5~5e. 

The  snout  is  short,  rounded  and  very  convex.  The 
limbs  are  very  broad  and  short,  with  five  perfect  clawed 
digits.  The  larger  head  plates  are  a  rostral,  three  labials, 
a  nasal,  an  ocular,  a  preocular,  two  suboculars,  one  su- 
praocular, a  very  large  prefrontal,  and  a  pair  of  frontals. 
There  are  also  two  small  plates  between  the  third  labial 
and  the  suboculars.  The  anus  is  preceded  by  several 
rows  of  granules,  in  front  of  which  is  a  transverse  series 
of  six  large  plates.     There  is  a  single  preanal  pore  in  a 
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large  plate  in  front  of  the  external  preanal  plate  of  each 
side. 

Total   length   199  mm.     Limb  8   mm.     Tail   18   mm. 
Head  7  mm. 

The  Academy  has  a  single  specimen  (No,  128)  from 
La  Paz.     The  type  came  from  Cape  San  Lucas. 
Rena  humilis  B.  and  G. 

Rtna  humilit. 

{1S9%  fiaird  and  Oirard,  Cat.  N.  A.  Beptiles,  i,  Serpenta,  p.  143.) 
(1887,  Cope,  BnU.  U.  8.  Nat.  Mob.,  No.  32,  p.  64.) 
(1891,  Stejueger,  Froo.  U.  8.  Nat.  Mns..  1891,  p.  501.) 
(1892,  Cope,  Froo.  U.  B.  Nat.  Mue.,  1891,  p.  590.) 
Slaiottotna  kumik. 

1801,  Cope,  Proo.  Ao.  Nat.  Soi.  Phila.,  p.  305. 
1882,  Yarrow,  Bnll.  D.  8.  Nat.  Mus..  No.  24,  p.  142. 
[1887,  BeldiDg.  Wat  Am.  Scientist,  iii,  No.  24,  p.  98.) 
Olaueonia  AvntJu. 

(1693,  Banlesger,  Cat.  SitaltM  Brit.  Hue.,  i,  p.  70.) 
The  twenty-three  Lower  Californian  specimens  of  this 
curious  little  reptile  in  the  Academy's  collection  are  all 
from  the  "Cape  Region."     They  show  that  the  species 
lives  both  in  the  mountains,  and  at  the  level  of  the  sea. 

There  is  very  little  variation  in  color.     The  lower  parts 
are  creamy  white,  the  upper  (five  to  seven  rows  of  scales^ 
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LiH  of  specimens  of  Rena  humilis. 


Cml.  Aoad. 
Sd.  No. 

Locality. 

Date. 

Collector. 

447 

to 

460 

San  Jo6^  del  Cabo,  L.  C. 

Qustav  Eisen. 

469 

(« 

March,  1892 

(( 

817 

to 

821 

t( 

Sept.,  1893 

(< 

823 

to 

826 

(« 

(( 

" 

880 

ti 

May,    1893 

(t 

881 

•  » 

«• 

tt 

882 

»t 

i  < 

^t 

883 

«< 

Jnly,  1893 

(t 

1547 

• 
1 1 

Sept.,  1894 

Eisen  and  Vaslit. 

1629 

(« 

<( 

If 

822 
2200 
2201 

<4 

• 

C  San   Francisquito,   Sierra  \ 
\         Laguiia,  L.  C.               j 

Sept.,  1893 
Mar.  28,  1892 

GnstaT  Eiaen. 

LiCHANURA   TRIVIRGATA  CopC. 

Liehanura  irimrgcUa. 

1861,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  304. 

*'  1865,  Jan,  Iconogr.  gener.  Oph.,  2«  livr.,  pp.  69,  70." 

(1875,  Cope,  Bnll.U.  S.  Nat.  Mas.,  No.  1,  pp.43,  93.) 

(1882,  Booonrt,  Miss.  Sci.  an  Mex.,  Reptiles,  8*  livr.,  p.  514.) 

1883,  Yarrow,  Ball.  U.  S.  Nat.  Mas.,  No.  24,  p.  142. 

(1887,  Beldiug,  West.  Am.  Scientist,  iii.  No.  24,  p.  98.) 

(1887,  Cope,  Ball.  U.  S.Nai.  Mas.,  No.  32,  p.  65.) 

1889,  Stejneger,  Proc.  U.  S.  Nat.  Mas.,  p.  98,  fig.  3. 

1891,  Stejneger,  Proc.  U.  S.  Nat.  Mas.,  pp.512,  514,  515. 

(1892,  Cope,  Proc.  U.  S.  Nat.  Mas.,  1891,  p.  591.) 

[1893,  Bonlenger,  Cat.  Snakes,  Brit.  Mas.,  i,  p.  129  (part).] 

Charina  irivirgata. 

(1883,  S.  Garman,  Mem.  Mas.  Comp.  Zool.,  Tiii,  3,  pp.  8,  131.) 
(1884,  S.  Garman,  Ball.  Essex  Inst.,  xvi,  1,  p.  22.) 
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The  Academy's  collectors  have  failed  to  find  this  snake, 
which  seems  to  be  a  very  distinct  species. 

The  types  were  collected,  by  Mr.  Xantus,  in  swamps 
among  the  mountains  near  Cape  San  Lucas.  Mr.  Belding 
obtained  an  individual  near  La  Paz. 

LiCHANURA    ROSEOPUSCA  Cope. 
Liekanura  roito/unea, 

1868,  Cope,  Proc.  Ao.  Nkt.  Soi.  Ftula.,  p.  2. 
(1870,  Cope,  Bnll.  U.  S.  Nat.  Has.,  No.  1,  p.  43.) 
{1887,  Cope,  BuU.  U.  B.N&t.  Uua.,  No.  32,  p.  65.) 
(IS89,  Stajneger,  Froa.  U.  S.  Nst.  Has.,  pp.  M,  97,  98.) 
1891,  Stejueger,  Proc.  U.  S.  Nat.  Mua.,  pp. 512-515.) 
(1891,  Cope,  Proa.  D.  S.  Nat.  Mns.,  p.  591.) 
Lichanura  myriotepii. 

1868,  Cope,  Proo.  Ao.  Nat.  Soi.  Phila.,  p.  2. 
(1875,  Cope,  Bnll.  U.  S.  Nat.  Mas.,  No.  1,  p.  43.) 
1687,  Cope,  Ball.  U.  S.  Nat.  Mna..  No.  32,  p.  65.) 
(1889,  SlejnegeT,  Proo.  U.S.  Nat.  Mna.,   pp.  94,  97,  93.) 
1891,  SCejneger,  Proc.  U.  8.  Nat.  Uub.,  pp.  5l!i-5l5. 

The  type  of  this  species  was  collected  in  "  northern 
Lower  California,"  fay  Wm.  M.  Gabb. 
Chilomeniscus  stramineus  Cope. 

Chitotnenitcui  liramirtr.m . 

1860,  Cope,  Proc.  Ao.  Nat.  Sci.  Phila.,  p.  330. 
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The  ground  color  of  the  upper  surfaces  of  the  adult 
specimens  varies  from  brownish  drab  to  bright  yellowish 
cinnamon.  It  is  cream  buff  in  a  younger  individual.  The 
dark  dots  near  the  tips  of  the  scales  are  present  in  all 
the  specimens,  but  do  not  appear  upon  the  first  row  of 
scales.  They  are  rarely  present  upon  the  scales  of  the 
second  row,  but  constantly  upon  those  of  the  third.  The 
first,  second,  and  half  of  the  third  rows  of  scales  are  yel- 
lowish white  or  straw  color,  as  are  also  the  gastrosteges. 

This  beautiful  little  snake  was  first  described  from 
specimens  collected  at  Cape  San  Lucas  by  Mr.  Xantus. 
It  was  afterwards  found  by  Mr.  Belding,  at  La  Paz. 


List  of  gpecimen$  of  Chilomeniacua  atratnineua. 


CbX.  Acad. 
8ci.  No. 

Locality. 

Date. 

Collector. 

453 

San  Jose  del  Cabo,  L.  C. 

March,  1892 

Gnstav  Eisen. 

814 

C( 

Sept.,  1893 

815 

i  i 

c< 

816 

i  t 

i  • 

877 

« t 

May,  1893 

990 

Miraflores,  L.  C. 

Oct..  1893 

1170 

« t 

Sept.,  1894  lEisenandVaslit. 

2199 

(( 

Oct.,  1893 

Gnstav  Eisen. 

Chilomeniscus  fasciatus  (Cope). 

Chilomenhcus  cinctus, 

1883.  Yarrow,  Bull.  U.  S.  Nat.  Mns..  No.  24,  p.  86. 

(1887.  Belding,  West.  Am.  Scientist,  iii,  24,  p.  98.) 
Chilomeniacua  atramineus  fasciatus. 

1892,  Cope,  Proc.  U.  S.  Nat.  Mns.,  1891,  p.  595. 
Chilomeniscua  atramineua. 

[1894,  Boulenger,  Cat.  Snakes  Brit.  Mns.,  ii,  p.  273  (part).] 

This  species  is  known  only  from  two  specimens  col- 
lected by  Mr.  Belding  at  La  Paz,  in  1882. 


140  CALIFORNIA   ACADEMY   OF   SCIENCES. 

As  no  intergradation  with  other  forms  has  been  shown, 
Professor  Cope  is  not  followed  in  the  use  of  a  trinomial. 
Tantilla  planiceps  (Blainv.) 

Cotitber  planietpi, 

••  1830,  BUinviUe,  Nonv.  Add.  Hdb.,  W,  p.  294,  pi.  27,  Bga.3-3b. 
(1S53,  Baird  and  Oinrd,  Cat.  K.  A.  B«ptile0,  i,  Serpents,  p.  IM.) 

Homaltteranion  planicepi. 

ISM,  Dnm6ril  et  Bibron,  ErpStologie  O^ngrale,  vii,  p.  807. 

"  1863,  Jan,  Elenao  ■iat.  degli  Ofidi,  p.  40." 

"  IS66,  Jan  and  Sordelli,  loonogr.  gialii.  dee  Ophid.,   15*  Iitt., 

pL  ii,  2." 
1883,  Boeoart,  MJea.  Bci.  an  Hex.,  p.  081,  pi.  iiivi,  fig.  7~7d. 

Tantilla  plamcep*. 

{1875,  Cope,  Bull.  D.  8,  Nat.  Mub.,  No.  1,  p.  3S.) 
"  1870,  Cope,  Joam.  ka.  Nat.  Soi.  Phila.,  p.  143." 
(1883,  TaiTow.  Ball.  U.  S.  Nat.  Hna.,  No.  24.  pp.  13,  180.) 
(1S83.  8.  Qarman,  Uem.  Muh.  Oompr.  Zool.  Cambr.,  viii,  3,  pp.  8t, 

103.) 
(1684,  S.  Oannan,  Bnll.  Esaei  Inst.,  itI,  1,  p.  31.) 
(1887,  Cope,  BdII.  U.  8.  Nat.  Has.,  No.  32,  p.  84.) 
(1892,  Cope,  Proc.  D.  8.  Nat.  Mna.,  ISfll,  p.  098.) 

It  is  interesting  to  be  able  to  assign  a  definite  habitat  to 
this  long  lost  species,  which  has  been  known  from  a  single 
specimen  collected  by  Botta,  in  "California,"  early  in 
the  second  quarter  of  our  century. 
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is  separated  from  the  labials  by  two  longitudinally  placed 
temporals.  There  are  seven  superior  labials  (the  third 
and  fourth  entering  the  orbit)  and  six  infralabials  (the 
first  pair  in  contact  on  the  middle  line).  The  anal  plate 
is  divided. 

There  is  little  variation  in  color.  A  specimen  from 
San  Jos6  del  Cabo  may  be  described  thus:  The  top  of 
the  head,  the  temporal  regions,  and  the  first  five  trans- 
verse rows  of  scales  on  the  neck  are  brown,  changing 
gradually  from  hair  brown,  on  the  snout,  to  deep  clove 
brown  posteriorly.  On  the  sixth  and  seventh  rows  of 
scales  of  the  neck  is  a  whitish  collar  about  as  wide  as  the 
length  of  one  scale.  The  rest  of  the  upper  surface  is 
bright  broccoli  brown,  slightly  vinaceous  on  the  tail.  The 
posterior  three -fourths  of  the  ventral  surface  are  tinged 
with  coral  red,  brightest  immediately  in  front  of  the  anus. 
The  anterior  fourth  of  the  ventral  surface  is  pale  grayish 
clay  color,  but  may  have  been  red  in  life,  as  this  color 
has  entirely  disappeared  from  all  parts  of  the  belly  in 
other  specimens. 

The  specimens  mentioned  in  the  following  table  are  all 
from  San  Jose  del  Cabo  except  the  first,  which  was  se- 
cured in  the  Sierra  de  la  Laguna. 


Posiocn- 
Urs. 

Scale 
rows. 

Urosteges . 

Gastrosteges 

i 
1 

Length  of 
tail  in  mm. 

Total   length 
in  mm. 

2-2 

15 

57 

139 

57 

224 

2-2 

15 

57 

138 

34 

155 

2-2 

15 

49 

139 

23 

123 

2-2 

15 

55 

139 

67 

260 

2-2 

15 

58 

140 

64 

251 

1-1 

15 

55 

139 

63 

251 
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No.  446  has  the  frontal  plate  partially  united  with  the 
prefrontals.  The  first  pair  of  infralabials  are  separated 
below  in  No.  2208. 


LUC  of  ipteimeiu  of  Tantilla  planictp» 

__-- 

—  -    -    ---             ^-.— .-■■^ 

Cal.  Aowi. 
Sci.  Ko. 

Locality. 

Date. 

CoUeotor. 

4M 

to 

Saw  JoSB  del  Cabo.  L.  C. 

1S02 

W.  E,  Bryant. 

4M 

Gastav  Eisen. 

637 

Bi«rr»Liignn«,L.  C. 

Mar.  27. 1892 

996 

Sbd  Joii£  del  Cabo,  L.  C. 

May.  1893 

2208 

Lover  California. 

Rhinochilus  lecontei  B.  &  G. 

Bhinochitai  teconUi, 

(1853,  Baird  aud  Girard,  Cat.  N.  A.  Beptileu,  i,  8erpeDtii,  p.  120.) 
1680.  LockingtoD,  Am.  Nat.,  p.  295. 

Mr.  Lockington  has  recorded  this  species  as  having 
been  collected  by  Mr.  W.  J.  Fisher,  "  at  or  to  the  south 
of  Magdalena  Bay,"  Lower  California. 

The  type  came  from  San  Diego,  Cal, 
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viduals  from  Lower  California  differ  from  those  collected 
in  California,  in  having  the  scales  of  the  white  rings 
marked  basally  with  black  or  dark  brown.  This  black 
edging  seems  to  appear  first  upon  those  scales  which  are 
nearest  the  median  dorsal  line,  and  to  extend  to  the  lateral 
ones  and  over  more  and  more  of  the  surface  of  each 
scale,  as  the  animal  increases  in  size. 

The  type  was  taken  by  John  Xantus  near  Cape  San 
Lucas.     Mr.  Belding  found  the  species  at  La  Paz. 

List  of  specimens  of  Lampropeliis  conjuncia. 


Cal.  Acad. 
Sci.  No. 

Locality. 

Date. 

Collector. 

61S 

San  Jose  del  Cabo,  L.  C. 

W.  E.  Bryant. 

801 

to 

809 

4  i 

Sept.,  1893 

Gustav  Eisen. 

865 

%  . 

Oct.,  1893 

(i 

1560 

i  % 

Sept.,  1894 

Eisen  and  Vaslit 

1561 

(  i 

i( 

i  i 

1562 

i  i 

(t 

it 

Lampropeltis  nitida  new  species.     Plate  xiv. 

Diagnosis. — Allied  to  L,  calif ornicBy  but  with  the  gas- 
trosteges,  urosteges,  and  upper  surfaces  of  head  and  snout, 
entirely  brownish  black. 

Type, — Cal.  Acad.  Sci.  No.  800,  San  Jos^  del  Cabo, 
Lower  California,  Gustav  Eisen,  September,  1893. 

Description  of  the  Type, — ^The  head  is  slightly  distinct, 
considerably  depressed,  its  plates  normal;  one  loreal;  one 
pre- and  two  postoculars;  scales  in  twenty -three  rows, 
smooth,  with  two  apical  pits;  postgeneials  very  small; 
anal  entire;,  seven  superior  labials,  the  third  and  fourth 
entering  the  orbit;  two  hundred  and  twenty-seven  gas- 
trosteges;   fifty-six  pairs  of  urosteges. 


144  CALIFORNIA    ACADEMY    OF    SCIENCES. 

The  back  and  sides  are  blackish  brown ;  the  iormer, 
with  a  rather  indistinct  longitudinal  line  composed  of  cin- 
namon colored  spots  upon  the  centers  of  the  scales  of  the 
median  series,  and  upon  the  inner  edges  of  those  forming 
the  first  row  on  each  side  of  this  series;  the  latter,  with 
a  few  scales  of  the  Brst  and  second  rows  dotted,  centrally, 
with  cinnamon  or  yellowish  white.  A  band  of  cinnamon 
crosses  the  nape.  The  gulars,  geneials,  and  inferior 
labials,  are  blackish  brown  with  paler  centers.  The 
plates  on  the  top  and  sides  of  the  head  are  brownish 
black,  with  faintly  indicated  dots  of  raw  umber  upon  the 
loreal,  pre-  and  postocular  plates,  and  near  the  posterior 
edges  of  the  supraoculars  and  parietals.  There  are  six 
cinnamon  colored  blotches  on  the  upper  surface  of  the 
tail.  The  gastrostegea  and  urosteges  are  entirely  brownish 
black,  with  the  exception  of  the  first  ten  gastrosteges, 
which  show  faint  cinnamon  colored  dots. 

Total  length  965  mm.     Tail  125  mm. 

A  small  specimen  (290  mm.)  has,  on  the  sides,  rather 
numerous  cinnamon  colored  blotches  or  enlargements  of 
a  similarly  colored  longitudinal  line.  This  line  is  of  about 
the  width  of  one  row  of  scales,  and  occupies  the  tips  of 
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Hyptiglena  ochrorhyncha. 

(1875,  Cope,  Bull.  U.  8.  Nat.  Mns.,  No.  1.  pp.  38,  02.) 

(1880,  Lockington,  Am.  Nat.,  ziv,  p.  295.) 

1883,  Yarrow,  Boll.  U.  8.  Nat.  Mus.,  No.  24,  pp.  15,  97. 

(1883,  Garmau,  Mem.  Mas.  Compr.  Zool.  Gambr.,  viii,  3,  pp.  80, 

161.) 
(1884,  Garman,  Ball.  Essex  lust.,  zvi,  1,  p.  30.) 
(1887,  Cope,  Ball.  U.  8.  Nat.  Mas.,  No.  32,  p.  78.) 
(1887,  Belding.  West  Am.  Scientist,  iii,  24,  p.  98.) 
(1892,  Cope,  Proc.  U.S.  Nat.  Mas.,  1891,  p.  617.) 

The  present  specimens  all  agree  in  having  **pseudo- 
preoculars,"  flat  heads,  and  dark  postocular  stripes  cover- 
ing less  than  half  of  the  sixth  supralabial  plates — the 
characters  said  to  distinguish  H.  ochrorhyncha  from  H, 
texana  Stejneger,  and  H.  chlorophcea  Cope. 

The  total  length  of  the  largest  specimen  is  525  mm. 

This  species  was  originally  described  from  specimens 
collected  by  Mr.  Xantus  at  Cape  San  Lucas.  Mr.  Belding 
obtained  others  at  La  Paz,  in  1882.  It  is  not  confined  to 
Lower  California. 

Liai  of  specimens  of  Hypsiglena  ochrorhyncha. 


Gal.  Acad. 
SoiNo. 

1 
Locality.                           Date. 

Collector. 

767 

San  JosS  del  Cabo,  L.  C.            Oct.  7,  1890 

W.  E.Bryant. 

811 

1 « 

Sept.,  1893 

Gastav  Eisen. 

868 

( 4 

Oct.,  1893 

»4 

1407 

Sierra  San  Lazaro,  L.  C. 

Sept.,  1894 

Eisen  and  Vaslit . 

1408 

If 

( ( 

It 

1548 
2202 

San  Jose  del  Cabo,  L.  C. 
r  San  Francisqaito,  Sierra  \ 
\         Lagana,  L.  C.               j 

4( 

Mar.  28,  1892 

44 
Gastav  Eisen. 

Phyllorhynchus  decurtatus  (Cope). 

Phimotkyra  decurtata. 

1868,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  310. 
(1875,  Cope,  Bull.  U.  S.  Nat.  Mas.,  No.  1,  pp.  38,  92.) 
1883^  Yarrow,  Bull.  U.  S.  Nat.  Mas.,  No.  24,  pp.  99,  191. 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  98<) 

tD  Sn.,  Yots.  V.  (  10  )  Mfty  28,  1896. 
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Satvadora  deeurlata. 

(1883,  Qarmaa,  Hem.  Mm.  Compr.  Zoul.  Camb..  viii,  3,  pp.  39, 

US.) 
(1884,  Qannan,  Bull.  Esaei  laat.,  ivi,  p.  25.) 
(1887,  Cops,  Bnll.  n.  S.  Nat.  Mum-  No.  32,  p.  72.) 
(1888,  Bocoart,  Mias.  Sc).  an  Mei.,  Beptilea,  ll«  livr.,  p.  863.) 
PhgUorhgnchiu  dteurlatui. 

1890,  Btejoeger,  Proo.  U.  8.  Nat.  Uua.,  p.  IS4. 
(1B92,  Cope,  Fine.  U.  B.  Nat.  Mus.,  1891,  p.  618.) 
Lgiorhynchtl*  decurtalui. 

(1893,  Boolenger,  Cat.  SuakoB  Brit.  Mas.,  i,  p.  417.) 
This  peculiar  snake  has  not  been  found  by  any  of  the 
California  Academy's  expeditions  to  Lower  California. 

The  type  was  collected,  by  Mr.  Wm.  M.  Gabb,  in  the 
"  upper  part  of  Lower  California."      Mr.  L.    Belding 
obtained  a  second  specimen  at  La  Paz. 
Salvadora  GRAHAMi..e  B.  and  G. 

Satvadora  grahanua. 

(1853;  Baird  and  Oirard,  Oat.  N.  A.  BeptUeH,  1,  Serpents,  p.  1(M.) 
(1887,  Cope.  Bnll.  U.  S.  Nat.  Mns.,  No.  32,  p.  72.) 
(1892,  Cope,  ProD,  U.  8.  Nat.  Hua.,  1891,  p.  619.) 

Phimothj/ra  grahamio! . 

1861,  Cope,  Proo.  Ao.  Nat.  8oi.  Pbila.,  p.  300. 

(1875,  Yarrow,  U.  8.  O.  Q.  8urT.  W.  100th  Mer.,  v,  p.  538.) 

(1875,  Coaeb,  U.  8.  0.  G.  Surr.  W.  lOOth  Mer.,  t,  p.  620.) 
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Another  individual  has  this  plate  present  on  one  side  only, 
thus  agreeing  with  the  specimen  from  St.  Thomas,  Ne- 
vada, recorded  by  Dr.  Stejneger  (1.  c,  p.  206),  who  also 
mentions  and  figures  specimens  in  which  a  second  sub- 
ocular  is  present.  In  view  of  these  facts,  it  appears  that 
this  character  is  not  constant  enough  to  warrant  the  re- 
tention of  the  name  hcxalepis. 

The  largest  individual  measures  940  mm.  in  total  length. 

This  species  was  first  described  from  a  specimen  col- 
lected by  Col.  J.  D.  Graham,  in  **  Sonora,  Mex."  Sub- 
sequently, Mr.  Xantus  found  it  at  Cape  San  Lucas,  and 
Mr.  Belding,  at  La  Paz. 

LuA  0/  specimens  of  ScUtndora  grahamkit. 


Cml.  Aoad. 
8ci.  No. 

Locality. 

Date. 
Mar.  3,  1889 

Collector. 

652 

Comoudn,  L.  C. 

W.  E.  Bryant. 

760 

Agna  Caliente,  L.  C. 

Oct.,  1890. 

(i 

761 

( t 

(t 

II 

762 

San  Jose  del  Cabo,  L.  C. 

Oct.  7,  1890 

11 

812 

(i 

Sept.,  1893 

Gnstav  Eisen. 

813 

4t 

(i 

ii 

876^ 

i« 

Aug.,  1893 

(I 

1466^ 

Sierra  San  Lazaro,  L.  C. 

Sept.,    1894 

Eisen  and  Vaslit. 

1546 

Sail  Joae  del  Cabo,  L.  0. 

it 

It 

Bascanion  flagellum  frenatum  Stejn. 

Baaeanhtm  Jlagelliforme  testaceum. 

1875^£;ope,  Bull.  U.  8.  Nat.  Mae.,  No.  1,  p.  40. 

1883,  Yarrow,  Bull.  U.  S.  Nat.  Mns.,  No.  24,  p.  112. 

(1887,  Belding,  West  Am.  Scientist,  iii,  No.  24,  p.  89.) 

(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  71.) 
Btueanivm  /agflli/orme, 

1891,  Cope,  Proc.  U.  S.  Nat.  Mus.,  p.  626  (part). 
Baseanton  Jtagellu  m  /renainm . 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  208. 

The  specimens  enumerated*  below  have  been  compared 
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with  a  number  from  Southern  California,"  and  found  not 
appreciably  different,  except  that  the  Lower  Californian 
snakes  seem  to  have  the  black  markings  at  the  bases  of 
the  dorsal  and  lateral  scales  often  larger  and  more  nu- 
merous. Even  this  character  is,  however,  rather  incon- 
stant, and  there  seems,  therefore,  to  be  no  reason  for 
making  the  separation  tentatively  suggested  by  Dr.  Stejne- 
ger.t 

The  type  came  from  Mountain  Spring,  Colorado  Des- 
ert, San  Diego  Co.,  California.  Mr.  Xantus  found  the 
species  at  Cape  San  Lucas.  The  three  specimens  col- 
lected by  Mr.  Belding  at  La  Paz,  and  recorded  by  Dr. 
Yarrow  underthe  name  B .  fiagelliforme teitaceum,  doubt- 
less belong  here. 

Litt  of  tptcimena  of  Btucanion  JtageUum  /retutlum. 


Locality. 


8an  JoBg  del  C«bo,  L.  C. 


DaIs. 


OollMtw. 


April  4.  1892    Gustav  eiscD. 

April,    1892     W.  E.  Brjaiit. 
Sept.  30,  1B90; 
Oct.  G,  1 
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Bascanion  aurigulum  Cope. 

Drjfmobius  aurigulus, 

1861,  Cope,  Proo.  Ac.  Nat.  Sci.  Phila.,  p.  901. 

Basetuuum  aurigulum, 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mas.,  No.  1,  pp.  40,  92) 
(1883,  Yarrow,  BaU.  U.  S.  Nat.  Mas.,  No.  24,  pp.  113,  191.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mas.,  No.  32,  p.  71.) 
(1887,  Beldiug,  West.  Am.  Scientist,  iii,  24,  p.  99.) 

Coluber  JlagelU/ormis  var.  aurigulu8. 

(1883,  S.  Garman,  Mem.  Mas.  Compr.  Zool.  Cambr.,  yiii,  3,  pp. 

44,  148.) 
(1884,  S.  Garman,  Ball.  Essex  Inst.,  xvi,  1,  p.  26.) 

Basetmium  ItUerale  aurigulum. 

(1892,  Cope,  Proc.  U.  S.,  Nat.  Mas.,  1891,  p.  629.) 

The  apparent  rarity  of  this  species  may  be  due  to  ig- 
norance of  its  habits.  The  various  expeditions  sent  by 
the  Academy  to  Lower  California  have  secured  one  speci- 
men. It  agrees  perfectly  with  Cope's  original  description* 
of  the  only  other  known  representative  of  the  species, 
secured  by  Mr.  Xantus  at  Cape  San  Lucas. 

Although  this  species  is  undoubtedly  closely  related  to 
B.  lateraUj  no  intergradation  has  been  shown,  and  there 
seems  to  be,  therefore,  no  reason  for  using  a  trinomial 
appellation  in  this  connection. 

The  present  specimen  (Cal.  Acad.  Sci.  No.  870)  is 
1.045  m.  in  length,  of  which  the  tail  forms  348  mm.  It 
was  collected  by  Gustav  Eisen,  at  San  Jos^  del  Cabo,  in 
November,  1893. 

PiTUOPHIS    CATENIFER    DESERTICOLA  Stejn. 

Pityopkis  »ayi  bellona. 

1877,  Streets,  Bull.  U.  8.  Nat.  Mns.,  No.  7,  p.  40. 

(1883,  Yarrow,  BuU.  U.  S.  Nat.  Mus.,  No.  24,  p.  106.) 
PUuophis  catenifer  deserticola. 

1893,  Stejneger,  N.  A.  Fauna,  No.  7,  p.  206. 

Dr.  Streets  has  recorded  a  specimen  of  this  snake  from 
San  Martin  Island,  off  the  Pacific  coast  of  Lower  Cali- 
fornia. It  is  a  locality  where  P,  catenifer  might  rather 
be  expected  to  occur. 
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PiTUOPHlS  VBRTBBRALIS  (Blainv.) 
Colubtr  errtthralit. 

lesfi,  BUiDTille,  Nonv.  Ann.  Hub.,  it,  p.  293;  pi.  27,  fig.  2-2b. 
(1863,  Baird  and  Oiraid,  Cat  N.  A.  Beptiles,  I,  Serpenti,  p.  1&2.) 

Piluophii  vertebralu. 

1804,  Diim£hl  et  Bibroo,  Erpftologie  OJnfirale^  ril,  p.  23S. 
IS8S,  fioooart,  Him.  801.  au  Mei.,  Beptiles,  11«  livr.,  p.  (ni,  pi. 
ilvii,  figs.  1-ld. 

Pitjfophii  hamatoit. 

1660,  Cop«^  Proo.  Ac.  Nat.  SoL  Phila.,  p.  342. 

Pityophu  mrlanoleucut  vtrttbratiM. 

"1863,  Jan,  Elenoo,  sist.  degliOfidi,  p.  SB." 

"         ,  Jan,  IcouogT.  g6n<r.  Oph.,  22»Ii»r.,  pi,  1,  fig,  3." 

Pil]/ophi»  vtrlebralii, 

(1875.  Cope,  Bnll.  U.  B.  Nat.  Mqb.,  No.  1,  pp.  3^  92.) 
1883,  Tftrrow,  Bull.  D.  8.  Nat.  Mas..  No.  24,  p.  107. 
(1884,  Qarmftn,  Ball.  Essex  Inst,  iri,  p.  27.) 
(1887,  Cope,  Bull.  D.  8.  Nat.  Mas,,  No,  32,  p.  72.) 
(1887,  Balding,  West  Am.  Scientist,  iii,  24,  p.  98.) 
(1892,  Cope,  Proc.  U.  8.  Nat.  Mna.,  1891,  p.  642.) 

Pityophu  ealen{ftr. 

(1883,  Gaimau,  Mem.  Has.  Compr,  Zoiil.  Cambr.,  Tiii,  3,  pp.  62, 
150  [part].) 

Professor  Cope's  description  (Proc.  Ac.  Phila.,  i860, 
p.  342)  gives  a  good  idea  of  this  species.  Many  of  the 
scales  of  the  red  dorsal  blotches  have  blackish  centers. 
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Pituaphis  vertebralis  was  originally  described  from  a 
specimen  which  Botta  collected  in  "  California."  Mr. 
Xantus  found  it  at  Cape  San  Lucas,  and  Mr.  Belding  at 
La  Paz. 

Liti  of  specimens  of  Pituophis  vertehraUs. 


CftL  Aead. 
8ei.  No. 

1 
LoKcality. 

Date. 

CoUector. 

221 

San  Jos6  del  Cabo,  L.  C. 

Mar.,  1892 

W.  E.  Bryant. 

4S5 

(1 

K 

762 

S6pt.20,  1890 

l( 

790 

44 

Sept.,  1893 

QuBtay  Eisen. 

791 

It 

i< 

792 

t( 

i( 

867 

Oct.,  1893 

II 

1186 

Miraflores,  L.  C. 

Sept.,  1894 

Eisen  and  Vaslit. 

1563 

to 

1566 

San  Jose  del  Cabo,  L.  C. 

<i 

11 

1569 

t  i 

(t           1              <i 

1570 

4( 

♦*                         ** 

Thamnophis  cyrtopsis  collaris  (Jan). 

Ukamnophis  cyrtopsin  var.  ryclides. 

1861,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  299. 

Eutania  cyrtopsis. 

(1875,  Cope,  Bull.  U.  8.  Nat.  Mns.,  No.  1,  p.  41.) 
(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  121.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mns..  No.  32,  p.  73.) 
(1887,  Belding,  West.  Am.  Scientist,  iii,  24,  p.  99.) 

Eutania  cyrtopsis  collaris. 

(1892,  Cope.  Proc.  U.  S.  Nat.  Mus.,  1891,  p.  657.) 

Tropidonotus  ordinatus  var.  cques. 

(1893,  Boulenger,  Cat.  Snakes  Brit.  Mus.,  i.  p.  209.) 

Since  Mr.  Xantus  secured  a  single  garter  snake  at  Cape 
San  Lucas,  no  representative  of  this  genus  has  been  re- 
corded from  Lower  California.  It  seems  hardly  probable 
that  the  Lower  Calif ornian  form  is  identical  with  that  of 
the  Mexican  mainland. 
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Natrix  valida  (Kenn.) 
Segma  valida. 

I860,  Keauioott,  Frao.  Ao.  Nat.  Soi.  Pbila.,  p.  334. 
(1887,  Cope,  BaU.  V.  8.  Nat.  Una.,  No.  32,  p.  74.) 
Tropidonotm  Uphropleura . 

1860,  Cope,  Pcoc.  Ao.  Nat.  Sci.  Fhila.,  p.  341, 
Tropidonotai  valid Jii  vatidui. 

(1876,  Cope,  Bull.  D.  S.  Nat.  Mub.,  No.  1,  p.  42.) 
(1883,  Yarrow,  Bull.  (J.  B.  Nat.  Mus.,  No.  24,  p.  132.) 
(IS87,  Belding,  West  Am.  BcieDtist,  iii,  24,  p.  09.) 
Tropidtmolu*  validtu  Uphropleura. 

1S83,  Yarrov,  Bull.  U.  S.  Nat.  Mub.,  No.  24,  p.  IXt. 
(1887,  Beldiag,  Weet  Am.  Scientist,  iii,  24,  p.  98.) 
Tropidotiolui  Uberii  vatidug. 

[IftBS.  Oaiman,  Mem.  Mas.  Compr.  Zool.  Cambr.,  viii,  3,  pp.  28, 
143  (part).] 
Natrix  valida  valida. 

1802,  Cope,  Ptoo.  U.  S.  Nat.  Hu9.,  1891,  p.  670. 
Tropidonotm  validut. 

1893,  Bonleuger,  Cat.  Snakes,  Brit.  Mus.,  i,  p.  237  (part). 
(1S04,  Qimtber,  Biologia  C.-Am.,  p.  134.) 
The  following  table,  based  upon  fifteen  specimens  from 
San  Jos^  del  Cabo,  will  serve  to  show  the  variation  in  the 
scale  characters  of  this  species. 


HBRPBTOLOGY    OF    LOWER    CALIFORNIA. 


153 


Many  specimens  contained  fish  which  Dr.  Chas.  H. 
Gilbert  has  identified  with  Mugil  brasiliensis. 

Natrix  valida  was  first  described  by  Robert  Kennicott, 
in  i860,  from  a  specimen  collected  in  Durango,  Mexico, 
by  Lieut.  Couch.  Professor  Cope  described  others  con- 
temporaneously from  Cape  San  Lucas,  under  the  name 
Tropidonotus  tephropleura,  Mr.  Belding  found  the  species 
at  La  Paz.  It  appears  to  be  the  most  abundant  snake  of 
the  country  immediately  surrounding  San  Jos^  del  Cabo. 

List  of  specimens  of  Natrix  vtdida. 


Gal.Aoad. 
.Soi.  No. 

Locality. 

1 

Date. 

1 

Collector. 

454 

to 

462 

San  JosS  del  Cabo,  L.  C. 

1  Mar.,   1892 

GQBtay  Eisen. 

486 

c  « 

'           ti 

W.  E.  Bryant. 

538 

4i 

Mar.  16,  1892 

(4 

6(»d 

«4 

'  Oct.  6,  1890 

t( 

540 

(  » 

'  Mar.,   1892 

Gustav  Eisen. 

614 

(( 

'Sept.  6,  1890 

W.  E.  Bryant. 

615 

" 

Sept.  28,  1890 

616 

*« 

" 

617 

" 

1           *» 

755 

•' 

Oct.,  1890 

756 

(( 

<  ( 

783 

to 
788 

•• 

Sept.,  1893 

Gastav  Eisen. 

873 

•* 

Nov.,   1893 

44 

1580 

to 

1617 

4  « 

Sept.,  1894 

Eisen  and  Vaslit. 
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Natrix  cel^no  (Cope). 

Tropldonolut  ettano. 

1860,  Cop«,  Proa.  Ao.  Hat.  Soi.  Phils.,  p.  341. 

1861.  Cope,  Proo.  Ao.  N«t.  Soi.  Phils.,  p.  208. 
Tropidouottii  vaiidui  celtmo. 

(1870,  Cope,  Ball.  V.  S.  Hat.  Hub.,  No.  1,  pp.  42,  03.)  , 

(ISS3,  Tarrov,  BnU.  U.  S.  Nst.  Ha«.,  No.  24,  p.  133.) 
(18S7,  Beldiug,  Weat  Am.  Soientiit,  iii,  24,  p.  00.) 

Segina  vatida  ctlano. 

(1887,  Cope,  BnU.  D.  S.  Nst.  Uni.,  No.  32,  p.  74.) 

TVopfffonofut  Ubtri*  validim. 

[1883,  Qsnnaa,  Mem.  Hni.  Compr.  Zoiil.  Cambr.,  Tiii,  3,  p.  143, 
(part).] 

Natrix  vatida  ctlano. 

1802,  Cope,  Proo.  U.  8.  Nst.  Mne.,  1801,  p.  670. 

Tropidonotui  validus. 

[1603,  Bonlenger,  Cat.  Snakea  Biit.  Mat.,  i,  p.  237  (part).] 

There  seem  to  be  no  structural  differences  between 
this  and  the  preceding  species.  In  fact,  it  is  not  improb- 
able that  TV.  celano  will  ultimately  be  found  to  have  been 
established  upon  melanistic  individuals  of  TV.  valida.  Un- 
til this  has  been  shown  to  be  the  case,  however,  they 
must  be  regarded  as  distinct  species,  for  they  live  in  the 
same  localities  without  any  apparent  tendency  towards 
intergradation,  so  far  as  the  specimens  before  me  reveal. 
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LUi  of  specimens  of  Nairix  cektno. 

Gal.  Aoad. 
8oi.  No. 

Locality. 
San  J086  del  Cabo,  L.  C. 

Date. 

Ck>lleotor. 

612 

Sept.  18, 1890 

W.  E.  Bryant. 

789 

If 

Sept.,  1893 

GnstaT  Eisen. 

1185 

Miraflores,  L.  C. 

Sept.,  1894 

EisenandVaslit. 

1359 

(I 

If 

II 

1578 

San  Jo8^  del  Cabo,  L.  C. 

ft 

II 

1579 

If 

fC 

t» 

Trimorphodon  lyrophanes  Cope. 

LycodUm  Iffrophanes. 

1860,  Ck>pe,  Proc.  Ac.  Nat.  Soi.  Phila.,  p.  343. 
Trimorphodon  lyrophanes. 

1861,  Ck>pe,  Proc,  Ac.  Nat.  Sci.  Phila.,  p.  297. 
(1875^  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  p.  38.) 

1883,  Yarrow,  Bnll.  U.  S.  Nat.  Mas.,  No.  24,  pp.  15,  98. 
1886,  Cope,  Proc.  Am.  PhiloB.  Boc,  p.  286. 
(1887,  Cope,  Ball.  U.  S.  Nat.  Mos.,  p.  68.) 
(1892,  Cope,  Proc.  U.  8.  Nat.  Mos.,  1891,  p.  679.) 

The  specimens  in  the  collection  of  the  California  Acad- 
emy of  Sciences  agree  perfectly  with  Prof.  Cope's  original 
description,  except  in  the  number  of  scale  rows  and 
loreal  plates.  One  of  the  seven  has  twenty-one  rows  of 
scales,  two  have  twenty-two,  and  the  remaining  four  have 
twenty-three  rows.  Each  of  four  of  these  specimens  has 
a  small  plate  in  the  notch  between  the  second  and  third 
supralabials,  below  the  posterior  loreal,  and  in  front  of 
the  two  inferior  preoculars.  The  largest  individual  (No. 
482)  is  990  mm.  in  total  length,  155  mm.  representing  the 
tail.  It  is  a  female,  and  contains  eggs  measuring  about 
9x21  mm. 

The  types  of  this  species  were  secured  by  Mr.  Xantus 
at  Cape  San  Lucas.  Mr.  Belding  found  other  speci- 
mens at  La  Paz,  in  1882. 
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Lilt  of  vpteimen*  of  Trimorphochii  lyrophanet. 


Oal.  Aoad. 
Soi.  No. 

Locality. 

Date. 

ColleotoT. 

482 

8anJo««delC*bo,  L.O. 

Mar.  16.  1392 

W.E.  Bryant. 

810 

Sept.,  1893 

Gn«taT  Biaen. 

878 

May,  1893 

i*oa 

Siarre  San  Lazaro,  L.  C. 

Sept.,  ISH 

EiaenandTaiUt. 

1H9 

San  Jos^delCabo,  L.C. 

2200 

Lower  Calilornia. 

2210 

Crotalis  atrox  B.  and  G. 
Crotalul  atrox, 

(1803,  Baird  and  QiraTd,  Cat.  N.  A.  Reptiles,  J,  Serpents,  p 
Cauditona  atrox  tonoraetuU. 

1861,  Cop«,  Proc.  Ac.  Nat.  Soi.  Phila.,  p.  292. 
CmttUu*  adamanteai  atrox. 

(1875,  Cope,  Bnll.  D.  S.  Nat.  Mns..  No.  1,  p.  33.) 

187T,  Streets,  Bull.  V.  S.  Nat.  Mas.,  No.  7,  p.  40. 

18S3,  Yarrov,  Ball.  D.  S.  Nat.  Une.,  p.  No.  24,  p.  73. 

(1889,  Cope,  Proa.  O.  S.  Nat.  Mas.,  p,  U7.) 
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Liai  of  8pecimens  of  Crotalus  cUrox. 


Cal.  Aoad. 
8ci.  No. 

Locality. 

Date. 

(Collector. 

653 

Lower  California. 

1889 

775 

to 

782 

San  Jose  del  Cabo, 

L.  C. 

Sept., 

1893 

Onstay  Eisen. 

860 

11 

Oct., 

1893 

«« 

861 

«< 

(( 

«« 

973 

Sierra  £1  Taste,  L. 

C. 

Sept., 

1893 

i« 

1542 

to 

1545 

San  Jo8^  del  Cabo, 

L.  C. 

Sept., 

1894 

Eisen  and  Vaslit. 

1560 
to          1 
1559 

»• 

(I 

«i 

CrOTALUS    LUCIFER  B.  &  G. 

Crotalu*  luciftr. 

(1852,  Baird  and  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  177.) 
1880,  Lookington,  Am.  Nat.,  p.  295. 

Mr.  Lookington  has  recorded  this  species  from  the 
northern  part  of  the  peninsula. 

Crotalus  exsul  Garman. 

Croialn*  tx»nl, 

1883,  S.  Garman,  Mem.  Mns.  Compr.  Zool.  Cambr.,  viii,  3,  pp.  114, 

174. 
(1884,  S.  Garman,  Ball.  Essex  Inst.,  xti,  1,  p.  35.) 

Under  this  name,  Garman  has  described  a  small  rattle- 
snake from  Cedros  (=Cerros)  Island,  Lower  Califor- 
nia.    It  seems  to  be  very  closely  related  to  C  atrox. 

Crotalus  enyo  Cope. 

Cauditona  enyo. 

1861,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  293. 
(1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  309.) 


158  CALIFORNIA    ACADEMY    OP    SCIBNCB8. 

Crotalat  tnjio. 

(1875,  Yarrow  from  Cope,  U.  S.  G.  Q.  8nrr.  W.  100th  Her.,  v,  p. 

&34.) 
(187S,  Cope,  Bnll.  V.  S.  Nat.  Hub.,  No.  1,  pp.  33,  92.) 
(18S3,  YarroT,  Bnll,  U.  S.  Nat.  Mas.,  No.  24,  p.  74.) 
(1887,  Cope,  Bull.  U.  8.  Nat.  Miih.,  No.  32,  p.  90.) 
(1887,  Beldiug,  WeMt  Am.  Bcieutiat,  iii,  24,  p.  98.) 
(1892.  Cope,  Proo.  U.  8.  Nat.  Muh..  1891,  p.  693.) 
Crol(Uii»  ortgonat  enyo. 

(1883,  8.  Garmau,  Hem.Mns.Compr.  Zool.Gambr.,  Tiii,  3,  p.  174.) 
(1884,  S.  GarmaD,  Bnll.  Essei  last.,  iti,  1,  p.  3S.) 
This  rare  rattlesnake  is  apparently  of  small  dimensions, 
the  largest  individual  measuring  only  810  mm.  to  the  base 
of  the  rattle. 

The  scale  rows  vary  in  number  from  twenty-five  to 
twenty-six;  the  gastrosteges,  from  one  hundred  and  sixty- 
one  to  one  hundred  and  seventy-two;  the  urosteges,  from 
twenty  to  twenty-eight.  The  first  and  several  (1  to  5)  of 
the  posterior  urosteges  are  divided.  The  scales  of  the 
first  row  only,  and  not  all  of  these,  are  smooth.  There 
is  considerable  variation  in  the  number,  shape,  and  rela- 
tive size  of  the  head  scales  of  different  specimens. 

Mr.  Xantus  collected  the  type  at  Cape  St.  Lucas.  Mr. 
Belding  found  a  single  specimen  at  La  Paz. 
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Crotalus  mitchellii  Cope. 

Cauditona  mitchelUi. 

1861,  Cope,  Proc.  Ac.  Nat.  Soi.  Phila.,  p.  293. 
(1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  310.) 

Crotalus  mitchelUi. 

(1875,  Yarrow  from  Cope,  U.  S.  G.  G.  Surv.  W.   100th  Mer.,  v, 

p.  535.) 
(1875,  Cope,  Ball.  U.  S.  Nat.  Mus.,  No.  1,  pp.  33,  92.) 
1883k  Yarrow,  Bull.  U.  S.  Nat.  Mas.,  No.  24,  pp.  73^  189. 
(1887,  Cope,  Bull.  U.  8.  Nat.  Mus.,  No.  32,  p.  90.) 
(1887,  Belding,  West  Am.  Scientist,  iii,  24,  p.  98.) 
(1892,  Cope,  Proc.  U.  S.  Nat.  Mus.,  1891,  p.  694.) 
1894,  Van  Denburgh,  Proc.  Cal.  Ac.  Sci.,  Ser.  2,  iv,  p.  450. 

Crotalus  pyrrhus, 

1877,  Streets,  Bull.  U.  S.  Nat.  Mus.,  No.  7,  p.  39. 
(1883,  Yarrow,  Bull.  U.  S.  Nat.  Mus.,  No.  24,  p.  73.) 
(1890,  Townsend,  Proc.  U.  S.  Nat.  Mus.,  xiii,  p.  144.) 
(1891,  Stejneger,  West  Am.  Scientist,  Tii,  April,  p.  165.) 
(1892,  Cope,  Proc.  U.  S.  Nat.  Mus  ,  1891,  p.  694.) 

Crotalus  oregonus  mitchellii. 

(1883,  S.  Garman,  Mem.  Mus.  Compr.  Zool.  Cambr.,  viii,  3,  p.  173.) 
(1884,  S.  Garman,  Bull.  Essex  Inst.,  xvi,  1,  p.  35.) 

Since  the  identitj^  of  C.  fyrrhus  with  C  mitchellii  was 
shown  in  these  Proceedings  (1894,  P-  4So),the  Academy 
has  obtained  twelve  additional  specimens  of  this  snake. 
These  show  as  much  individual  variation  as  regards  the 
scales  on  the  head  as  the  ten  specimens  already  recorded. 
One  is  deep  pinkish  buff  in  general  coloration,  while  the 
others  are  of  the  more  usual  grayish  tint.  Among  them 
are  three  very  young  specimens  which  Mr.  Vaslit  informs 
me  were  taken  from  a  large  female  secured  at  San  Jose 
del  Cabo,  thus  showing  that  this  species  is  ovoviviparous. 
The  largest  specimen  is  somewhat  longer  than  any  pre- 
viously recorded  from  Lower  California,  being  forty-one 
inches  in  length. 

This  species,  which  seems  to  be  most  closely  allied  to 
Crotalus  cerastes  of  our  southwestern  deserts,  was  origin- 
ally described  from  a  specimen  obtained  by  Mr.  John 
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Xantua  at  Cape  San  Lucas.  Mr.  L.  Belding  secured 
another  at  La  Paz,  and  Dr.  Streets  and  Mr.  Townsend 
each  collected  one  on  Angel  de  la  Guardia  Island.  It 
has  been  found  in  California  and  Arizona, 


List  of  tptciment  of  Crotaht*  nu'tctcifa'i. 


Ckl.  Aood. 
Sm.  No. 

LoMllty. 

Dat«. 

OollMtOI. 

e33 

Santa  Margarita  iBlnad,  L.  C. 

Feb.,  I8S9 

W.  E.  Bryftnt. 

OM 

Las  HuaTitaB,  L.  C. 

1889 

7M 

Sierra  EI  Taete,  L.C. 

Sept.,    1803 

Qnstav  Eiien. 

765 

Ssn  Joafi  del  Cabo,  L,  C. 

Out.,   1893 

786 

Lower  CalifoiDia. 

W.  K  Bryant. 

767 

Bftn  JosiS  del  Cnbo.  L.  G. 

Sept.,  1803 

UhbUt  Eisen. 

770 

771 

Oct..   1889 

1187 

to 

MiraBoreB,  L.  C. 

Sept.,    1894 

EiBenandTaalit. 

1190 

140* 

Sierr*  Sar.  Lazaro.  L.  C. 

1535 

Snn  JoBK  del  Onbo,  L.  C. 

1541 
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EXPLANATION  OF  PLATES. 

Plate  IV. 

CAryteiny«  nehulostit  new  species. 

Type.    (No.  2244,  Lower  California,  abreast  of  San  Jo86  Island.) 
(One  and  seTen-tenths  times  natural  size.) 

Plate  V. 

Chryumys  nehulomif  new  species. 

Type.     (No.  2244,  Lower  California,  abreast  of  San  Jos^  Island.) 
(One  and  seven-tenths  times  natural  size.) 

Plate  VI. 

Chrytemyg  nebulotOt  new  species. 

Type,    (No.  2244,  Lower  California,  abreast  of  San  Jos4  Island.) 

a.     Head  from  side.    (Twice  natural  size.) 

6.     Head  from  above.    (Twice  natural  size.) 

c.  Fore  limb  from  above.    (Two  and  one-fourth  times  natural  sice.) 

d.  Hind  limb  from  below.    (Two  and  one-fourth  times  natural  size.). 

e.  Tail  from  above.     (Twice  natural  size.) 

Plate  VII. 
Uta  repeiMt  new  specf^s. 
Type,     (No.  633,  Comondu,  Lower  California.) 
General  view.    (About  one  and  three-tenths  times  natural  size.) 

Plate  Vni. 

Uta  repens,  new  species. 

Type.    (No.  633,  Comondu,  Lower  California.) 
a.    Head  from  side.    (Two  and  three-fourths  times  natural  size.) 
6.     Head  from  below.     (Two  and  three-tenths  times  natural  size.) 
e.     Fore  limb.     (One  and  eight-tenths  times  natural  size.) 

d.  Scales  of  arm.     (Three  times  natural  size.) 

e.  Hind  limb.     (One  and  four-tenths  times  natural  size.) 

Uta  mkro$€utaia  Van  D. 

Type.    (San  Pedro  Martir  Mt.,  Lower  California.) 
/.     Hind  limb.     (Three  and  four-tenths  times  natural  size.) 
g.    Fore  limb.     (Three  and  four-tenths  times  natural  size.) 

Plate  IX. 

Uta  nucroaeutata  Van  D. 

T^ype.    (San  Pedro  Martir  Mt.,  Lower  California.) 
a.    General  view.     (One  and  four-tenths  times  natural  aize.) 
6.     Head  from  side.     (Four  and  nine-tenths  times  natural  size.) 

c.  Head  from  above.     (Four  and  nine-tenths  times  natural  size.) 

d.  Head  from  below.     (Four  times  natural  size.) 

e.  Section  of  back.     (Five  and  six-tenths  times  natural  size.) 
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>pOT«t  licki,  DDw  HpBoiea, 

t.     (No.  1436,  Sierra  San  Lazaro,  Lover  California. ) 
0«Denl  Tiew.     (About  natunl  siia.) 

He*d  Iiom  aboTe.     {Two  aud  one-fourth  times  nalnral  size.) 
Head  from  side.    (Two  and  oue-loartb  timen  mataiBl  aise.) 


(Tw 


and  ona-lonrtb  (imas  nataral  aiie.) 
i-ball  timei  natural  size.) 
e-balf  times  nalnral  size.) 

(Fonr  and  leven-tenthe  timee  natn 


Head  from  below. 
t.     Fore  limb.     (Oi 
/.     Hind  limb.     (Doe  a 
0.     Boale  iTom  back  of 

size.) 
h.     Dorsal  eoale.     (Fonr  and  eeTen-tenths  times  natural  size.) 
Plate  XI. 
XaMatia  gllbertt,  new  speoies. 
Tffpt.    (Ho.  (01,  Saa  Franoisquito,  Sierra  Laguna,  Lower  CalilomJa.) 

a.  Oeneral  Tiew.     (Two  and  one-half  times  natural  size.) 

b.  Head  from  above.     (Four  times  natural  size.) 

c.  Head  from  side.     (Six  times  natural  size.) 

d.  Head  from  b«low.     (Six  and  one-tenth  times  natnial  uze,) 
t.     Fore  limb.     (Sii  times  natnral  size.) 

/.     Hind  limb.     (Six  times  natnral  size.)         , 
Plate  XII. 
Krieeo,  new  species. 
(Mo.  43S,  Ban  Jos£  Island,  Gall  of  California.) 
Oeneral  view.     (About  twice  natural  size.) 
Head  from  side.    (Three  timee  natnral  size.) 
Head  from  below.     (Three  tiroes  natnral  size.) 


ON  LAND  AND  FRESH  WATER  SHELLS  OF  LOWER 

CALIFORNIA.     NO.  5. 

BY   J.    G.    COOPER. 

Dr.  Eisen,  accompanied  by  Mr.  F.  H.  Vaslit,  made  a 
short  journey  to  the  Sierra  San  Lazaro,  twenty-five  miles 
north  of  Cape  St.  Lucas,  in  the  early  summer  of  1894, 
collecting  for  the  California  Academy  of  Sciences.  At 
that  point  they  obtained  a  few  land  shells,  among  which 
is  one  new  species,  besides  additional  specimens  of 
others.  They  then  crossed  the  gulf  to  Mazatlan,  and 
spent  some  months  in  the  region  south  of  there,  as  far  as 
Tepic,  the  collections  made  there,  up  to  3000  or  4000 
feet,  serving  as  material  for  another  article  following 
this. 

BuLiMULUS  ARTEMISIA  W.  G.  Binney. 

One  specimen  is  a  fourth  larger  than  any  before  ob- 
tained, but  is  bleached  and  shows  no  characters  to  dis- 
tinguish it  otherwise ;   29  specimens  brought. 

BuLiMULUs  cooPERi  T>2i\\( B .  ptlula  Crosse  and  Fisher, 
not  of  W.  G.  Binney). 

One  specimen,  which  I  before  referred  to  in  article  2 
(Proc.  Cal.  Acad.,  2d  series,  vol.  iii,  p.  210),  thus:  **One 
specimen  has  faint  traces  of  two  bands  on  the  body,  but 
is  otherwise  bleached."  After  seeing  the  figures  in  C. 
&  F.'s  work,  which  are  represented  with  two  narrow 
bands  on  the  body-whorl,  I  supposed  that  to  be  the  nor- 
mal condition  of  the  fresh  shell.  But  as  Binney's  type 
(which  was  from  nearer  the  west  coast)  does  not  have 
bands»  and  also  differs  in  form,  while  the  bands  do  not 
quite  disappear  from  bleaching,  it  seems  that  C.  &  F. 
were  wrong  in  identif  jnng  their  shells  with  B.  pilula  and 
a  new  name  is  needed.  No  more  specimens  are  known 
to  have  been  found  lately,  and,  according  to  Dr.  Dall, 

to  8n.,  Vol.  V.  June  8,  18M. 


164  CALIFORNIA    ACADEMY    OF    SCIENCES. 

none  of  the  specimens  collected  by  the  Academy's  expe- 
ditions agree  exactly  with  the  types,  although  some  show 
no  more  variation  than  we  see  in.  varieties  of  B.  xantusi, 

BuLiMULUs  DECiPiENS  J>  G.  Cooper,  n.  sp. 

I  propose  this  name  for  a  new  form,  of  which  three 
specimens  were  brought  from  San  Liazaro  Mt.  They 
were  living  but  apparently  quite  young,  too  immature  to 
figure.  The  largest  is  nearly  of  the  size  and  form  of  B. 
pilala  as  figured,  but  still  more  globular,  being  shorter 
and  wider,  with  three  whorls.  It  is  more  Heliciform, 
much  resembling  H.  cali/orniensis  Young,  and  like  that 
has  a  single  vittiform  band  around  periphery,  which  be- 
comes hidden  in  the  suture  of  two  upper  whorls.  The 
band  is,  however,  paler  than  the  brownish  epidermis 
(faded  in  alcohol?).  To  prove  their  affinity  to  the  Bu- 
limuli  of  the  region,  they  show  the  vertical  riblets  on  i^ 
apical  whorls,  and  a  more  sunken  nucleus  than  in  the 
Helix.  No  single  -  banded  Helix  is  known  for  200  miles 
north  of  the  locality  of  this  species. 

Bui-iMULUs  iNSCENDENS  W.  G.  Binney. 
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**I  am  now  able  to  state  that  your  ramentosa  is  a  Bu- 
limulus !  The  jaw  is  like  that  of  Thysanophora  exactly, 
and  also  like  that  of  Bui.  artemisia^  while  the  teeth  differ 
very  little."  He  does  not,  however,  notice  the  differences 
in  the  shell  from  that  of  the  latter,  and  I  therefore  pro- 
pose the  above  name,  having  before  mentioned  the  re- 
semblance in  the  nuclear  whorls  and  epidermis  to  those 
of  B.  artemisia  and  suggested  the  affinity  of  the  two 
forms  on  p.  138.* 

Genus  Pseudosubulina, 

In  describing  Melaniella  eiseniana  in  article  3,  vol.  iii, 
p.  339,  of  these  Proceedings  in  1893, 1  adopted  the  genus 
with  a  (?),  remarking  on  the  absence  of  jaw,  but  did  not 
suspect  it  to  have  lingual  teeth  of  the  carnivorous  type. 
These  have  been  found  in  a  specimen  dissected  by  Dr. 
Dall,  who  refers  this  and  M.  tastensis  to  the  above  genus, 
and  shows  an  apparent  affinity  in  this  respect  to  Oleacin- 
idae*  Several  genera  resembling  this  species  and  P.  tas^ 
tensis  in  form  of  the  shells  have  been  referred  to  the  same 
family,  especially  Megaspira  and  Balea.  I  would  have 
put  P.  eiseniana  in  the  latter  genus  if  not  misled  by  its 
external  likeness  to  Stenogyra.  But  the  fact  of  carniv- 
orous dentition  does  not  separate  the  families  entirely  in 
habits,  as  some  species  are  known  to  eat  vegetable  food 
as  a  rule,  not  being  able  to  obtain  animal  food  suitable  to 
their  needs  very  often.  They  should  rather  be  called 
omnivorous,  and  indeed  there  are  probably  few,  if  any, 
species  even  of  the  phyllovorous  genera  exclusively  veg- 
etivorous. 


*  The  snbgenni  name  Peronatun  cannot  be  used  for  either  of  these  spe- 
eies,  the  name  being  preoccupied.  The  same  is  tme  of  LeptobprtuM,  it 
being  nsed  in  the  feminine  form  in  entomology  two  years  before  C.  &  F. 
nsed  it  (Scndder). 
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ON  WEST  MEXICAN  LAND  AND  FRESH  WATER 
MOLLUSCA. 

BY    J.     G.    COOPER. 

BuLiMULUs  EMEUS  Say  var.  membranaceus  Martens. 

Three  specimens,  only  one  full  grown,  seem  to  be  of 
this  species.  They  are  very  thin,  translucent,  the  thick'- 
est  pale  yellowish,  an  inch  long,  whorls  5.  They  are 
from  the  vicinity  of  Tepic. 

Oleacina  turris  and  var.  albersi  Pfeiffer  (Glan- 
dina  turrita  Carpenter) . 

This  was  credited  to  California  by  Pfeiffer,  but  has 
not  even  been  found  on  the  peninsula.  The  eight  fresh 
specimens  brought  from  Mazatlan  are  intermediate  be- 
tween the  two  forms  figured  by  Binney,  and  are  from 
I  to  i^  inch  long,  more  like  the  typical  turris  than  the 
var.  albersi,  which  was  the  form  from  "  California."  Xan- 
tus  found  it  at  Colima  in  the  Sierra  Madre. 

Orthalicus  princeps  Broderip. 

But  two  of  this  genus  were  brought,  which  come  nearest 


WEST    MEXICAN    MOLLUSCA.  l6*J 

Patula  horni  Gabb. 

The  five  specimens  brought  from  Tepic  do  not  differ 
from  the  Arizona  type,  or  from  the  one  found  on  the  pen- 
insula. They  differ  from  any  allied  shell  figured  or  de- 
scribed as  from  Eastern  Mexico. 

PoLYGYRA  HiNDSi  Pfeiffer. 

Over  fifty  specimens  were  brought  from  Mazatlan,  Te- 
pic, etc.,  mostly  fresh  and  full  grown.  All  seem  easily 
distinguishable  from  the  next  in  size,  being  mostly  about 
half  as  large,  but  there  is  a  great  difference  in  size  among 
these  small  shells,  varying  in  about  the  same  proportions 
as  the  varieties  of  //.  monodon  called  var.  /eai  and  var. 
fraterna  as  figured  by  Binney. 

PoLYGYRA  VENTROSULA  Pfeiffer. 

Twenty-two  specimens  from  the  same  region  are  about 
twice  the  size  of  the  preceding.  Both  forms  show  speci- 
mens having  a  broad  pale  band  on  top  of  the  body-whorl, 
while  a  narrow  dark  one  runs  along  the  suture  and  a 
wider  one  near  the  periphery,  which  in  some  becomes  a 
reddish  brown  color  covering  the  whole  under  surface  of 
the  shell.  Generally  these  colors  are  faint  or  faded  out, 
and  they  do  not  seem  to  have  been  described  before. 

SuBULiNA  ocTONA  Chemnitz. 

Twenty-two  from  San  Bias  seem  to  be  of  this  species, 
which  is  said  to  range  over  most  of  tropical  America  and 
adjacent  islands. 

SuBULiNA  LiRiFERA?  Morelet. 

Seventy  or  more  of  a  scalariform  species  from  Tepic 
approach  nearest  to  this  species,  which,  however,  was 
described  as  from  Guatemala  only.  It  is  probably  con- 
tained in  the  collections  obtained  from  Tepic  by  the  au- 
thors of  Biol.  Centrali-Americana,  and  I  therefore  defer 
its  identification  until  the  results  of  their  study  of  this 
genus  are  printed. 
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SocciNEA  CALiFORNicA  Cfossc  and  Fischer. 

This  form  was  founded  on  specimens  obtained  near 
where  Orcutt  obtained  those  identified  as  S.  oregonensts 
Lea,  in  Lower  Calilornia,  lat.  31°.  Those  found  by 
others  near  Cape  St.  Lucas  seemed  to  me  to  be  nearer 
the  S.  rusticana  Gould,  perhaps  a  var.  of  last.  Some  of 
the  latter  had  undulations  more  or  less  strongly  marked, 
but  they  were  not  constant,  and  I  did  not  consider  them 
specific  characters.  It  seems,  however,  that  there  is  a  S. 
undulata  Say,  from  Mexico,  probably  from  Acapulco. 
Those  brought  from  Tepic  are  without  undulations,  and 
seem  to  me  identical  with  S.  oregonensis,  while  I  cannot 
see  any  difference  in  the  figures  of  ^S".  caUfornica  C.  & 
F.  If  the  same.  Say's  name  is  prior  to  Lea's,  but  seems 
founded  on  an  abnormal  character,  and  not  tenable. 

Tebennophorus  sallei  C  &  F. 

Two  specimens  brought  from  Tepic  are  considered  by 
Dr.  Dall  as  probably  this  species. 

Vaginulus  moreleti  C.  &  F. 

One  found  at  Tepic,  and  is  said  to  be  found  also  in 
Central  America.     Although  somewhat.contracted  in  a 
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amined  the  animal  taken  from  alcohol  and  found  the  jaw 
of  Limnea. 

Physa  mexicana  Philippi. 

Two  specimens  two-thirds  the  size  of  Say's  type  of  P. 
heterostropha  figured  by  Binney  in  Fresh  Water  Shells, 
p.  84,  seem  to  me  to  confirm  identity  of  the  species. 
They  are  less  similar  to  Haldeman's  P.  osculans  from 
Mexico. 

Planorbis  liebmanni  Dunker. 

Over  70  specimens  from  Mazatlan  do  not  differ  in  form 
or  size  from  two  Vera  Cruz  shells,  whence  the  typical 
form  was  described.  They  are  much  smaller  than  Gould's 
P.  gracilentus  of  the  Colorado  Desert,  showing  the  same 
difference  as  in  the  figures  given  by  Binney  in  Fresh 
Water  Shells,  p.  io8.  Binney  says  that  the  figure  is  en- 
larged, but  Gould  gives  it  as  half  an  inch  wide  or  larger 
than  the  figure,  while  the  P^  liebmanni  is  little  over  one- 
quarter  inch.  It  comes  nearer  P.  havanensis^  which 
Pfeiffer  says  (1.  c,  p.  107)  was  found  in  Texas  also,  by 
Roemer.  On  p.  108,  Roemer  is  quoted  for  only  P.  lieb- 
manni from  Texas,  showing  some  confusion  of  the  spe 
cies. 

Calyculina  partumeia  Say,  var.  truncata  Linsley. 

One  specimen  from  Tepic  seems  to  agree  better  with 
this  form  than  with  any  other,  but  is  even  flatter  in  pro- 
portion and  smaller  than  usual,  showing  that  those  char- 
acters are  not  confined  to  the  most  northern  shells,  while 
the  opposite  extremes  as  found  in  lenticula  are  not  exclu- 
sively western.  It  measures  0.27  inch  long,  0.23  high, 
and  0.13  in  diameter. 

The  only  calyculate  species  described  by  Prime  from 
Mexico  is  Sfhoerium  subtransversum  from  Tabasco,  and 
differs  in  very  small  size,  more  elongation  and  other 
characters.  The  size  is  given  by  Prime  as  length  0.30 
inchy  height  0.20,  diameter  o.io. 


ON  HETBROHORPHIC  ORGANS  OF  SBQUOU.  SEM- 
PBRVIRENS  BNSL. 

BV    ALICE    EASTWOOD, 

CDralor  ot  the  Herbarium. 

IWith  Plain  sv-xvill.] 

The  following  investigations  were  instigated  bv  the 
discovery  of  a  branch  of  redwood  with  foliage  so  unlike 
the  ordinary  form  of  Sequoia  sempervireus  that  at  first  it 
seemed  probable  that  a  new  variety  of  Sequoia  had  been 
discovered.  The  trees  from  which  the  branch  must  have 
fallen  grow  at  the  head  of  Sequoia  CaAon  in  Marin 
County,  on  the  southern  side  of  Mt.  Tamatpais,  and 
differ  from  the  trees  in  the  lower  part  of  the  caAon 
in  a  more  open  straggling  habit,  a  weather-beaten  ap- 
pearance, and  a  preponderance  of  branches  densely  cov- 
ered with  short,  stout,  closely  appressed  leaves. 

A  careful  examination  was  made  of  one  of  the  trees, 
and  branches  were  obtained  from  both  the  upper  and 
lower  parts.  Plate  xvi,  fig.  i,  shows  a  piece  from  an 
upper  branch  with  the  peculiar  foliage;    fig.   2,  a  piece 
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In  order  to  be  sure  that  this  was  a  universal  and  not  a 
local  characteristic,  it  was  necessary  to  examine  many 
trees  in  different  localities.  Besides  the  trees  in  Sequoia 
Cafton,  I  examined  trees  in  Santa  Cruz  County,  at  Wright's 
and  at  Boulder  Creek,  and  in  Sonoma  County  at  Duncan's 
Mills.  At  Boulder  Creek  the  woodchoppers  were  at  work 
de8tro3nng  the  forest,  and  I  had  an  opportunity  to  exam- 
ine many  trees  from  the  topmost  to  the  lowest  branches. 
Fine  specimens  were  sent  from  Mendocino,  Humboldt 
and  Sonoma  counties,  in  response  to  a  request  for  branches 
from  different  trees  and  different  parts  of  the  same  tree, 
also  information  concerning  the  size  and  location  of  the 
trees  from  which  the  specimens  were  obtained.  With- 
out any  exception,  the  large  trees — two,  three  or  more 
feet  in  diameter — possessed  heteromorphic  foliage.  Many 
small  trees,  a  fool  or  so  in  diameter,  were  seen  that  had 
only  the  broad  distichous  leaves.  There  are  always  scale 
like  leaves  on  young  upper  shoots;  but  on  young  trees 
they  afterwards  generally  expand  into  the  broad  leaves. 
(Plate  XV,  fig.  2.) 

From  all  these  observations  I  conclude  that  all  large 
trees  of  Sequoia  semfervirens  have  the  upper  foliage  quite 
different  from  the  lower,  with  intermediate  forms.  This 
is  not  true  of  Sequoia  gigantea^  so  far  as  my  observation 
goes. 

Among  the  forty  or  more  fossil  species  of  Sequoia  de- 
scribed from  the  Northern  Hemisphere  it  is  interesting  to 
note  that  the  foliage  of  several  species  has  been  found  to 
be  heteromorphic.  Of  Sequoia  bi/ormisy  Lesquereux,  the 
author,  says:  "This  species  apparently  bears  two  kinds 
of  leaves  even  upon  the  same  specimens,  either  long  2 
cm.  and  very  narrow  linear,  less  than  i  mm.  wide;  or 
shorter  and  broader,  decreasing  gradually  from  the  base 
to  the  point,  linear -lanceolate  nearly  i]4  mm.  wide  and 
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only  8  to  10  mm.  long;  the  middle  nerve  is  deeply  marked 
upon  both  kinds  of  leaves."  {Bull.  No.  5,  2d  series, 
Hayden's  Geol.  Survey  of  Terr.,  page  366.) 

In  Heer's  "Flora  Fossilis  Arctica"  illustrations  are 
given  of  many  fossil  species.  Sequoia  Langsdorfii  Heer, 
the  species  apparently  most  widely  distributed  in  past 
ages,  is  similar  to  S.  setnperviretts,  and  the  fossil  speci- 
mens show  dimorphic  foliage.  (Flora  Fossilis  Arctica, 
vol.  il,  plate  xliv,  vol.  iv,  plates  xiii  — xiv.)  The  resem- 
blance to  S.  semfervirens  is  quite  evident.  S,  Reichen- 
bachi  Heer,  vol.  iii,  plates  xv-xxxvi,  shows  three  forms 
of  leaves  on  the  same  branch. 

These  go  to  prove  that  the  genus  Sequoia  possesses  a 
tendency  towards  heteromorphism,  which  the  environment 
probably  develops. 

Along  the  coast  Sequoia  sempervirens  does  not  grow 
above  the  altitude  to  which  the  moist  sea  air  generally 
rises — the  fog-line,  as  it  is  often  called.  This  is  more 
apparent  near  the  southern  limit  of  the  species,  which  is 
between  Pt.  Gordo  and  San  Simeon  Bay.  The  luxuri- 
ance of  the  lower  foliage  may  be  due  to  the  greater  hu- 
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Range  and  are  not  found  in  the  hot  valley  of  the  San 
Joaquin,  but  reappear  in  the  Sierra  Nevada  mountains  at 
an  altitude  of  three  or  four  thousand  feet  above  the  sea 
level,  where  they  again  come  into  almost  the  same  condi- 
tions of  humidity  and  temperature  as  at  the  coast. 

The  amount  of  light  probably  also  exerts  a  great  influ- 
ence. The  lower  branches  need  more  leaf  surface  be- 
cause of  the  shade  from  the  surrounding  arboreal  vegeta- 
tion, while  the  upper  boughs  that  rise  above  all  the  other 
trees  have  for  themselves  alone  all  the  light  and  sunshine 
and  so  are  not  compelled  to  spread  themselves  out.  Their 
energies  are  bent  to  the  reproduction  of  the  species,  and 
with  less  nutrition  economy  is  necessary. 

As  the  parts  of  the  flower  are  but  transformed  leaves, 
the  same  diversity  might  be  expected.  It  is  even  greater. 
The  carpellary  scales  of  the  pistillate  aments  take  many 
forms.  Plate  xviii,  figs.  2  and  3,  show  pistillate  aments 
from  different  trees,  figs.  4,  5,  6  carpellary  scales.  It 
will  be  noticed  that  in  the  same  ament  there  is  no  uni- 
formity, though  the  scales  are  longer  and  narrower  in 
some  than  in  others.  The  scales  of  the  staminate  aments 
range  from  the  broad  form  shown  in  plate  xviii,  fig.  8,  to 
one  much  narrower  and  more  pointed.  The  number  of 
pollen  sacs  is  not  invariable,  three  or  four  being  the  rule. 
The  cones  are  round  or  oblong,  and  vary  in  size  irre- 
spective of  the  height  of  the  tree.  The  seeds  when  ripe 
show  many  forms,  figs.  9  and  11  being  of  one  type,  figs. 
10  and  12  of  another. 

The  proliferous  cone  shown  in  plate  xvi,  fig.  3,  is  in- 
teresting, as  it  illustrates  the  nature  of  the  ament,  a  sub- 
ject which  has  been  discussed  by  many  botanists.  Such 
cones  are  not  uncommon.  Engelman  says  of  a  similar 
cone  of  Sequoia  gigantea:  **It  seems  to  prove  not  only 
that  the  fruit  scale  in  this  species  (and  consequently  in 
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the  whole  tribe)  is  homologous  with  that  of  Abietineae  in 
so  far  as  it  consists  of  leaves  of  an  axillary  shoot,  yet 
that  these  leaves  are  not  a  single  pair,  but,  as  A.  Braun 
has  long  ago  suggested  in  regard  to  Cupressineffi,  that 
there  is  a  number  of  leaves  laterally  co-ordinate  and 
connate  bearing  a  number  of  ovules  on  their  back." 
{Bot.  Gaz.,  vol.  vii,  pp.  104-105.) 

Prof.  Eichler  regards  the  scales  of  the  female  ament  in 
all  coniferce  as  representing  nothing  but  simple  leaves. 
(Bot,  Gaz.,  vol.  vii,  p.  39,  Review  of  Prof.  Eichler's 
article  by  Prof.  Geo.  L.  Goodale.)  From  the  manner  in 
which  the  scales  are  arranged  on  the  axis  of  the  cone,  as 
well  as  the  position  of  the  resin  ducts,  as  shown  in  plate 
xvii,  sections  14-15,  S.  sempervirens,  and  16-17  ■^•gi' 
gantea,  this  view  seems  the  more  reasonable. 

Sequoia  and  Taxodium  are  the  North  American  rep- 
resentatives of  the  tribe  Taxodinese,  which  is  intermedi- 
ate between  Cupressinese  and  Abietineae.  Several  spe- 
cies of  Juniperus  and  Cupressus  of  the  Cupressinese  have 
heteromorphic  foliage,  also  some  species  of  Taxodium; 
but  in  none  is  the  difference  so  marked  as  in  Sequoia 
icmpervirciis,  which  approaches  the   Cupressineit^  in  its 
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EXPLANATION  OF  PLATES. 

The  figures  in  plates  xt  and  xvi  are  the  natural  size.    Plates  xvii  and 

ZTiti  are  magnified. 

Plate  XV. 

Fig.  1.  Fmiting  twig  from  a  low  branch  of  a  small  tree  in  Mill  Valley, 
liarin  County.  The  tree  had  grown  from  one  of  the  suckers  of  a  tree  that 
had  been  felled  many  years  ago.  It  shows  the  well-known  broad  distich- 
ous foliage. 

Pig.  2.    Flowering  branch  from  the  upper  part  of  a  small  tree  in  the 

same  locality.    The  young  upper  leaves  are  scale  •  like,  but  afterwards 

broaden  out. 

Plate  XVI. 

Fig.  1.  Fruiting  branch  from  the  upper  part  of  a  medium  sized  tree 
growing  at  the  head  of  Sequoia  Cafion.  This  is  the  characteristic  upper 
foliage  of  the  large  trees — short,  stont,  scale-like  leaves,  similar  to  those  of 
S,  gigantea. 

Fig.  2.    Lower  branch  of  the  same  tree  with  distichous  foliage. 

Fig.  3.     Small  twig  with  proliferous  cone. 

Plate  XVII. 

Fig.  1.  Broad  leaf  from  the  twig  shown  in  plate  xt,  fig.  1.  The  canal 
down  the  center  which  is  near  the  surface  makes  the  central  ridge  seem 
depressed.  Figs.  5  and  10  are  cross-sections  of  similar  leaves.  The  po- 
sition and  number  of  the  resin  ducts  are  seen  to  be  variable  in  the  differ- 
ent cross-sections  of  leaves  of  ^.  aemptrvirtns,  figs.  5,  10,  6,  7,  8,  9.  In  these 
sections  the  epidermis  is  represented  by  the  parallel  vertical  dotted  lines, 
the  cross-sections  of  the  resin  duct  by  the  openings,  and  the  wood  cells  by 
the  horizontal  parallel  lines. 

Fig.  2.  Young  appressed  leaf  of  branch  shown  in  plate  xv,  fig.  2.  The 
resin  duct  is  nearer  the  surface  at  the  upper  and  lower  part  of  the  leaf. 
The  small  irregularly  placed  dots  represent  the  stomata.  Fig.  6  cross- 
section  of  similar  leaf. 

Fig.  3.  Leaf  from  the  branch  shown  in  plate  xvi,  fig.  2*  Figs.  8  and  9 
sections  of  same. 

Fig.  4.  Leaf  from  branch  shown  in  Plate  xvi,  tig.  1.  Fig.  7  cross-sec- 
tion of  similar  leaf.  This  is  the  form  that  resembles  S.  giganlea^  as  can 
be  seen  by  comparing  cross-sections.  Figs.  11  and  12  sections  of  leaves  of 
S.  gigtmtea.    Fig.  13  cross-section  of  the  bract  of  a  staminate  ament. 

Figs.  14  and  15.  Sections  of  pistillate  scales  of  S.  aempervirens.  It  is 
not  usual  to  find  more  than  one  resin  duct  in  these  scales.  Figs.  16  and 
17,  sections  of  pistillate  scales  of  S.  gigantea. 
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Plats  XVIII. 

Fig.  1 .  SUminate  ameut  with  braots  at  bue  and  the  Btamitiate  soalee 
attaohed  to  the  axis. 

Figa.  2  and  3.     Pistillate  ameiits  to  show  Tariatbu  in  the  aoalea. 

Figs.  4  and  6.    Pistillate  soalea,  back  liew. 

Fig.  6.  Same,  showing  the  naked  ovnles;  the  number  ii  variable.  The 
miaropjrle  which  reoeivea  the  pollen  can  be  aeen  at  the  top  of  the  naked 
ovnles.  The  long  point  on  theie  aoalei  beooroea  the  inaoutpionona  bristle 
of  the  ripe  oone. 

Fig.  7.     A  biaot  of  a  piatillate  ament. 

Fig.  8.  Scale  of  ataminate  ament,  showing  the  stem  that  nnites  the 
scale  to  the  axis,  the  pollen  saoB,  one  of  which  ia  ripe  and  diachargtDg 
pollen.    The  number  le  variable,  bnt  geneTall;  three. 

Fift-  3c  ahowa  some  pollen  grains  magnilied. 

FigB.  9,  10;  II,  12  are  seedi  and  ahow  two  tjpea  ot  the  variable  aeeda. 


CALIFORiriA  WATER  BIRDS.  No.  I.— MONTEREY 
AND  VICINITY  FROM  THE  MIDDLE  OF  JUNE 
TO  THE  END  OF  AUGUST. 

BY    LEVERETT    M.    LOOMIS, 

Curator  of  the  Department  of  Ornithology. 
[With  Plate  xix.] 

A  glance  at  a  map  of  California  will  reveal  that  Mon- 
terey Bay  is  not  a  sheltered  roadstead,  but  merely  an 
abrupt  inward  bend  in  the  coast-line.  In  the  vicinity  of 
the  town  of  Monterey  there  is  quite  a  heavy  surf  at  all 
times,  except  in  coves  protected  by  little  promontories 
that  intercept  and  break  the  swell  from  the  ocean.  To 
the  northward  of  the  town,  in  the  direction  of  Pt.  Santa 
Cruz,  the  beach  is  sandy  with  high  dunes  immediately 
back.  In  the  opposite  direction,  toward  Pacific  Grove, 
Pt.  Pinos,  and  southward,  the  coast-line  is  rock-bound. 
Sunken  rocks  and  miniature  islets  are  numerous  a  few 
miles  south  of  Pt.  Pinos.  These  rocky  islets  are  favorite 
resorts  of  seals,  sea-lions,  and  water  birds.  The  larger 
ones  whose  surfaces  are  above  the  reach  of  the  surf  are 
occupied  as  rookeries  by  sea  birds  during  the  breeding 
season. 

While  there  is  no  rain  during  the  summer  months,  cold 
fogs  are  frequent,  and  so  dense  are  they  sometimes,  that 
they  almost  amount  to  drizzling  rain.  There  were  but 
few  sunny  days,  owing  to  the  '*  high  fogs  "  and  '*  low 
fogs,"  during  the  two  months  and  a  half  of  my  stay  in 
1894.  During  a  fortnight  in  June  the  sun  was  seen  only 
on  one  day.  These  fogs  hide  the  coast  mountains,  and 
consequently  must  have  a  marked  influence  upon  the 
migratory  birds  that  follow  the  coast-line  in  their  journey 
southward.  The  locality  is  a  very  favorable  one  for  ob- 
serving the  early  southward  movements,  for  there  are  no 
storms  as  upon  the  Atlantic  seaboard.     Disturbances  far 

to  Bem.,  Vol.  Y.  ( 13  )  Jona  19,  1896. 
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out  on  the  ocean,  however,  produce  quite  heavy  seas  at 
times,  necessitating  some  skill  in  the  management  of  a 
row-boat  when  there  is  a  strong  breeze.  The  tides  are 
not  an  obstacle.  There  is  no  wind  during  the  forenoon 
until  after  nine  o'clock,  when  a  breeze  usually  springs 
up.  The  fishermen  take  advantage  of  this  wind,  and  at 
midday  the  fleet  stands  in  to  the  land.  The  curious  palm 
sails  of  the  Chinese  and  the  lateen  sails  of  the  Italians 
give  a  picturesqueness  to  the  scene,  transporting  the  ob- 
server in  imagination  to  far-distant  countries. 

The  observations  recorded  on  the  following  pages  were 
made  during  the  summers  of  1892  and  1894;  the  first 
season  covering  the  interval  between  June  20th  and  Au- 
gust 23d,  and  the  second  season  between  June  15th  and 
August  28th.  In  June  and  July  of  1892  my  attention 
was  partly  directed  to  the  land  birds,  but  in  1S94  my 
whole  time  was  devoted  to  the  water  birds,  and  I  was 
therefore  able  not  only  to  verify  but  to  extend  the  ob- 
servations of  the  lirst  season. 

In  1892  I  confined  my  efforts,  so  far  as  the  water  birds 
were  concerned,  chiefly  to  the  bay,  but  in  1894  my  work 
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Side  Laboratory  by  two  o'clock.  A  trip  was  made,  June 
25thy  by  land,  to  Carmel  Bay,  where  I  visited  a  Cormor- 
ant rookery  on  a  rocky  islet  at  the  extremity  of  Pt.  Car- 
mel, or  Pt.  Lobos,  as  it  is  locally  known. 

EARLY  SOUTHWARD  MIGRATIONS. 

As  I  have  already  published*  some  account  of  the 
migrations  witnessed  during  the  summer  of  1892,  my 
present  remarks  will  be  restricted  chiefly  to  the  summer 
of  1894. 

The  sea  offers  peculiarly  favorable  opportunities  for 
studying  migratory  movements.  On  land  much  of  migra- 
tion readily  escapes  observation.  Often  only  the  birds 
that  stop  in  a  locality  are  noted.  The  greater  perils  and 
the  natural  and  other  obstructions  necessitate  a  greater 
elevation  of  flight.  Further,  migration  over  the  ocean 
continues  during  the  daytime  to  an  extent  not  usualy  ob- 
served on  land,  resembling,  perhaps,  more  the  night 
migration  of  land  birds.  The  vegetation  of  the  land  also 
affords  means  of  concealment,  and  stragglers  escape 
notice  that  would  readily  be  seen  on  the  water. 

The  occurrence  of  stragglers  on  isolated  islets,  as 
American  birds  on  Heligoland  (see  Seebohm,  *'Ibis,"  6th 
ser.,  vol.  iv,  pp.  1-32)  or  of  the  Catbird  on  the  Faral- 
lones  (Townsend,  **Auk,"  vol.  ii,  p.  215),  illustrate  in 
another  way  the  favorable ness  of  the  sea  for  the  study  of 
migration.  It  is  not  to  be  supposed  that  estrays  visit  such 
islets  more  frequently  than  they  do  the  adjacent  mainland. 
Over  miles  of  water  they  find  but  a  single  resting  place, 
so  the  chances  of  meeting  them  are  many,  but  on  the 
mainland  in  an  area  of  equal  extent,  where  any  spot 
may  be  a  resting  place,  the  chances  of  seeing  them  are 
extremely  few.     Some  years  ago  in  upper  South  Caro- 

•  •*  The  Auk,"  vol.  xi,  pp.  27,  28,  29,  30,  95-98. 
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lina  I  tried  the  experiment,  during  the  height  of  migra- 
tion, of  sending  out  each  morning  an  assistant  I  had 
trained,  to  collect  birds  in  a  direction  opposite  from  the 
one  I  would  take  myself.  The  results  of  our  day's  shoot- 
ing were  often  very  different — so  different  were  they 
thnt  I  have  since  been  fully  convinced  that  a  single  ob- 
server, diligently  spending  each  day  in  the  field,  can  know 
but  little  of  the  rarer  birds  that  happen  to  be  in  his  neigh- 
borhood at  the  time  of  his  observations,  and  how  impos- 
sible it  is  for  a  single  observer  ever  to  exhaust  a  locality, 
even  one  of  but  a  few  square  miles  in  extent. 

The  incipient  stages  of  southward  migration  of  the 
species  that  breed  in  a  locality  are  not  always  very  ap- 
parent. Daily  records  intelligently  kept  afford  a  key, 
however,  to  these  indefinite  movements,  for  they  gradu- 
ally develop  into  those  that  are  unmistakable.  The  im- 
mediate vicinity  of  Monterey  is  an  advantageous  situation 
for  the  study  of  such  migration  in  sea  birds,  for  there  are 
no  suitable  places  for  rookeries,  which  causes  the  south- 
ward movements  of  individuals  of  breeding  species  of  the 
region,  from  rookeries  further  up  the  coast,  to  be  like  the 
i  that  ] 
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later  in  the  season  led  to  the  conviction  that  there  niust 
be  a  rookery  a  short  distance  to  the  northward  of  Pt.  Santa 
Cruz.  Also  on  the  i6th,  many  Dark-bodied  Shearwaters 
were  seen.  They  were  flying  steadily  northward  several 
miles  out  from  land.  In  an  hour  not  less  than  a  thousand 
passed  my  boat.  The  movements  of  Shearwaters  on  the 
days  that  immediately  followed  indicated,  for  they  were 
southward  ones,  that  this  was  probably  a  local  movement, 
though  it  may  have  been  the  ending  of  the  northward 
migration  of  the  species  in  this  vicinity.  In  two  males 
and  two  females  that  were  taken,  the  organs  of  reproduc- 
tion exhibited  no  signs  of  recent  erotic  development, 
which  was  also  true  of  all  captured  afterwards.  This 
circumstance  raises  the  question  whether  the  breeding 
habitat  of  this  Shearwater  is  not  in  the  Southern  Hemi- 
sphere, as  is  believed  to  be  the  case  in  Wilson's  Petrel. 

June  i8th,  many  California  Murres  were  heading  south- 
ward. Some  were  also  on  the  water.  Viewed  in  the  light 
of  the  after  movements,  the  stragglers  on  the  water  were 
apparently  birds  that  had  temporarily  paused  in  the 
southward  migration.  Two  females  were  taken.  The 
ovaries  in  both  showed  that  they  had  recently  bred.  In 
1892,  no  females  were  secured  before  July  nth.  The 
first  migratory  waves,  however,  were  not  comprehended 
that  season,  nor  was  there  opportunity  for  thorough  study 
of  them.  As  many  Dark-bodied  Sheawaters  were  noted 
as  on  the  i6th,  but  all  were  moving  southward. 

June  19th  and  20th  the  movements  were  about  the 
same  as  on  the  previous  days.  On  the  21st  there  was  an 
increase  in  California  Murres,  individuals  and  small  parties 
in  single  file  appeared  from  the  northward,  and  passing 
quickly  by  disappeared  to  the  southward,  keeping  the 
course  of  the  coast- line.  Solitary  ones  were  quite  nu- 
merous on  the  water.     At  least  a  thousand  Dark-bodied 
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Shearwaters  were  seen.  They  were  several  miles  off 
shore,  and  followed  two  parallel  lines  of  flight  about  a 
quarter  of  a  mile  apart.  They  came  from  the  northward, 
singly,  in  little  companies,  and  in  straggling  flocks,  and 
passed  rapidly  down  the  coast. 

On  the  23d  there  was  considerable  southward  move- 
ment in  these  two  species.  On  the  30th  no  Shearwaters 
were  observed,  and  only  several  California  Murres.  The 
scarcity  of  this  latter  species  rendered  still  more  prom- 
inent its  extensive  movements  during  the  preceding  fort- 
night. 

About  a  dozen  Scoters,  all  seemingly  female  deglandi, 
were  found  near  the  Del  Monte  beach  at  Monterey  on 
the  22d.  Like  the  specimens  procured  two  years  ago, 
three  females  that  were  captured  were  in  very  worn 
plumage,  and  had  apparently  not  bred,  the  ova  in  each 
being  very  indistinct.  During  the  rest  of  my  stay  this 
species  was  seen  at  intervals.  Its  periods  of  absence 
were  apparently  similar  to  those  intervening  between  mi- 
gratory movements.  The  Surf  Scoter  was  found  in  July 
and  August,  and  was  likewise  somewhat  irregular  in  its 
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yuly. — ^July  2d  there  was  a  great  movement  southward 
of  Dark-bodied  Shearwaters.  The  sea  was  very  calm, 
although  there  was  a  heavy  surf,  and  at  midday  the  sky 
was  clear.  I  was  out  on  the  water  from  eight  in  the 
morning  until  two  in  the  afternoon,  going  as  far  down  the 
coast  as  Pt.  Cypress,  keeping  near  the  land  on  the  way 
down  and  several  miles  off  shore  in  returning.  Only  a 
few  Shearwaters  were  seen  before  midday.  These  were 
heading  rapidly  down  the  coast.  About  noon  many  were 
seen  at  a  distance  off  Pt.  Cypress.  They  were  also  fly- 
ing southward.  On  going  out  several  miles  from  land  it 
was  found  that  there  was  almost  a  continuous  stream  of 
these  birds  coming  from  the  northward  and  passing  south- 
ward. They  flew  only  a  few  feet  above  the  water,  flap- 
ping their  wings  a  few  times,  then  sailing  for  a  few  mo- 
ments. The  line  of  movement  diverged  somewhat  to  the 
seaward,  as  the  birds  sheared  off  to  avoid  the  boat.  After 
awhile,  they  began  to  pass  on  both  sides  of  the  boat,  and 
it  was  discovered  that  there  were  two  parallel  lines  of 
flight,  as  on  the  21st  of  June.  In  returning  up  the  coast 
to  Monterey  Bay,  I  kept  in  the  path  of  movement,  which 
was  several  miles  distant  from  land,  for  about  Ave  miles. 
As  it  was  clear,  the  birds  could  be  seen  a  long  way  up 
and  down  the  coast.  It  was  fully  determined  that  they 
followed  the  coast -line  leading  southward,  conforming 
their  course  to  the  inward  bend  at  Monterey  Bay. 

In  rounding  Pt.  Pinos  the  Shearwaters  approached 
much  nearer  to  the  shore  than  in  the  bay,  a  few  stragglers 
even  coming  within  several  hundred  yards  of  the  surf. 
After  passing  the  Point  all  shaped  their  course  so  as  to 
regain  their  former  distance  from  the  land.  '  The  obser- 
vations for  the  entire  season  in  this  and  other  species  indi- 
cated that  Pt.  Pinos  is  a  prominent  landmark  for  water 
birds  journeying  southward. 
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At  least  three  thousand  of  the  Shearwaters  were  seen 
during  the  last  two  hours  I  was  out  on  the  ocean,  and 
there  was  apparently  no  abatement  in  their  movement 
before  I  returned  to  land.  The  two  streams  in  which 
they  moved  were  formed  of  straggling  companies,  vary- 
ing from  a  fe\^  individuals  to  flocks  of  considerable  size. 
Often  there  was  a  complete  break,  no  birds  being  in  sight 
for  several  minutes.  None  were  seen  on  the  water.  Al- 
though a  portion  passed  directly  through  a  great  gather- 
ing of  Cormorants  and  Gulls  that  had  been  frightened 
from  the  water  by  the  boat,  they  did  not  deviate  from 
their  course,  apparently  paying  no  attention  to  the  great 
mass  of  birds  flying  in  confusion  about  them.  Neither 
did  they  decoy  to  wounded  comrades,  though  Gulls  were 
attracted  to  them,  several  alighting  on  the  water  close  by 
the  wounded  birds. 

With  one  of  the  large  companies  there  was  a  white  col- 
ored Fulmar.  It  was  probably  fulmarus  glacialis  rod- 
gersii,  as  that  subspecies  was  secured  a  little  later  in  the 
season. 

Only  two   California   Murres  were  seen.     Both    were 


CALIFORNIA    WATER    BIRDS.  185 

It  has  long  been  held  that  the  individuals  of  a  species 
found  during  the  summer  months  south  of  the  breeding 
range,  but  not  breeding,  are  actual  summer  residents, 
having  failed  to  migrate  northward,  or  at  least  failed  to 
complete  the  migration,  owing  to  barrenness  or  some  ac- 
cidental cause.  Such  cause  might  possibly  exist  in  tem- 
porary sickness  or  wounds,  or  the  way  may  have  been 
lost,  particularly  if  the  loiterers  were  young  birds.  This 
view  is  not  incompatible  with  the  fact  of  early  southward 
migration.  Such  stragglers  may  occur,  and  when  the 
tide  of  migration  sets  southward  they  may  join  the  ranks 
of  the  early  migrants  of  other  species.  The  Fulmar 
alluded  to  above  may  be  an  example.  It  may  not  have 
reached  the  breeding  habitat,  and  have  come  from  a 
locality  to  the  southward  of  it,  joining  the  Shearwaters 
as  they  passed  by  or  falling  in  with  them  on  the  way  down 
the  coast.  The  fluctuations  occurring  in  the  Scoters  may 
have  been  occasioned  by  the  early  departure  southward 
of  June  birds  and  the  arrival  of  others  a  little  later  from 
further  north — such  local  movement  being  in  advance  of 
the  migration  from  the  boreal  breeding  grounds.  While 
fully  recognizing  physical  debility  and  accident  as  factors 
in  this  question,  too  great  stress  must  not  be  laid  upon 
them,  for  ample  allowance  must  be  made  for  late  north- 
bound migrants  and  early  southbound  migrants,  as  the 
two  migratory  movements  nearly  or  quite  bridge  over  the 
interval  of  summer.  Movements  of  Black  Turnstones 
from  the  southern  frontier  of  their  breeding  range,  if  they 
consumed  a  fortnight  and  were  as  early  as  those  of  the 
California  Murres,  would  reach  the  vicinity  of  Monterey 
about  the  ist  of  July.  It  should  be  added  that  the  young 
of  this  Turnstone  are  able  to  take  wing  in  July  and  leave 
the  flats  of  the  Lower  Yukon  for  the  sea-coast  (Nelson, 
Rep.  Nat.  Hist.  Coll.  Alaska,  p.  130). 
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On  the  5th  of  July,  in  the  vicinity  of  Monterey,  there 
was  no  evident  migratory  movement.  Only  one  Dark- 
bodied  Shearwater  and  four  California  Murres  were  noted ; 
the  latter  were  on  the  water. 

July  6th.  Four  Western  Grebes  were  found  near  the 
surf  within  the  bay.  With  the  exception  of  one  shot  on 
the  2d,  these  were  the  first  observed  of  the  season. 

July  7th.  Several  California  Murres  were  seen.  All 
were  going  southward.  No  Shearwaters  were  met  with, 
although  it  was  foggy — a  favorable  state  of  the  weather 
for  their  occurrence  near  land.  A  male  Harlequin  Duck 
was  shot  as  it  was  rounding  Pt.  Pinos.  The  testes  were 
very  large — those  of  a  breeding  bird.  Another  followed 
shortly  after.     Both  came  from  the  nothward. 

July  9th.  I  remarked  in  my  journal  on  this  day  that 
the  Tufted  Puffin  is  apparently  to  be  reckoned  among 
the  early  migrants.  While  there  had  been  no  pronounced 
migration,  individuals  had  been  passing  southward  daily 
for  some  time,  with  no  corresponding  return  movements, 
as  in  Brandt's  Cormorants,  for  example,  which  were  con- 
tinually coming  into  the  bay  to  fish  and  returning  to  their 
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July  loth  and  nth  but  little  migration  seemingly  took 
place.  The  nth  nevertheless  was  a  notable  day,  for  the 
Northern  Phalarope  made  its  appearance,  affording  ad- 
ditional evidence  that  the  movements  witnessed  all  along 
were  truly  migratory  movements.  At  first  two  were  seen 
coming  from  the  northward,  about  a  mile  off  shore  and 
a  mile  south  of  Pt.  Finos.  Then  two  were  found  on 
the  water  a  little  further  up  the  coast.  When  forced  to 
take  wing,  they  continued  their  flight  southward.  Nearly 
opposite  Pt.  Pinos,  still  a  mile  off  shore,  another  appeared 
from  the  northward  and  alighted  on  the  water.  Within 
the  bay,  fully  a  mile  out  from  land,  a  sixth  was  seen.  It 
also  came  from  up  the  coast.  The  only  specimen  taken 
was  a  female,  and  it  had  evidently  bred  the  present  year. 

On  the  1 2th,  a  visit  to  Seal  Rocks  disclosed  that  large 
numbers  of  Western  and  Heermann's  Gulls  were  con- 
gregated there.  That  a  considerable-influx  of  these  Gulls 
had  taken  place  had  been  manifest  for  several  days  at  the 
kelp  along  the  south  shore  of  the  bay.  A  female  Fulmar, 
apparently  Rodgers's,  was  shot  on  the  water  near  the  ex- 
tremity of  Pt.  Pinos  at  midday.  It  must  have  arrived 
while  I  was  at  Seal  Rocks,  for  I  passed  over  the  spot 
during  the  morning.  The  sea  was  like  glass,  so  it  could 
hardly  have  been  overlooked.  Its  ovaries  were  not  those 
of  a  bird  that  had  lately  bred,  and  its  plumage  was  greatly 
abraded.  Two  more  Black  Turnstones  were  secured  at 
Seal  Rocks.  They  were  both  males,  and  showed  no  en- 
largement of  the  sexual  organs. 

The  13th  was  another  day  of  no  very  obvious  migra- 
tory movements. 

The  second  week  of  July  marked  a  decided  increase 
in  the  number  of  California  Brown  Pelicans  seen.  Most 
were  young  of  the  year.  Each  forenoon  they  came  into 
Monterey  Bay  from  the  direction  of  Pt.  Cypress.     It  was 
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not  ascertained  whether  they  were  actually  accessions  to 
the  locality  (stragglers  of  a  night  or  off-shore  migration, 
visiting  the  bay  from  temporary  roosting  places),  or 
whether  they  were  simply  birds  from  rookeries  a  little 
lower  down  the  coast  and  were  enlarging  their  food-area 
by  making  daily  excursions  into  the  bay.  On  the  14th 
an  incident  happened  that  seemed  to  indicate  that  migra- 
tion from  the  north  was  actually  in  progress  in  this  species. 
A  little  company  of  young,  headed  by  a  fine  adult,  round- 
ed Pt.  Pinos  during  the  morning  and  moved  south.  At 
the  Point  the  young  seemed  to  show  a  disposition  to 
break  away  from  the  leadership  of  the  old  one,  attempt- 
ing several  times  to  return  into  the  bay,  but  each  time  the 
old  bird  got  them  straightened  out  by  heading  them  off, 
and  finally  disappeared  with  them  in  line  at  his  tail  in  the 
direction  of  Pt.  Cypress.  Also  on  the  14th,  quite  a  num- 
ber of  Pigeon  Guillemots  were  observed  on  the  water  and 
passing  in  and  out  of  the  bay,  but  no  migratory  movement 
was  apparent,  there  seemingly  being  a  lull  in  the  migra- 
tion of  the  species.  Three  or  four  California  Murres 
were  seen;  two  were  on  wing  going  southward.     A  Wan- 


CALIFORNIA   WATER    BIRDS.  189 

Western  Gulls  on  the  kelp.  A  few  California  Murres 
passed  south'  on  each  of  the  three  days,  but  none  were 
seen  on  the  water.  A  small  flock  of  Killdeers  was  found 
one  morning  on  the  kelp,  and  Long-billed  Curlews,  on 
wing,  began  to  be  conspicuous  about  the  bay.  Both  cir- 
cumstances seem  to  point  to  migration,  for  there  is  general 
dispersion  during  migration,  and  birds  are  stranded  in  all 
sorts  of  situations  after  the  passage  of  a  migratory  wave. 
Two  Dark-bodied  Shearwaters — the  only  ones  noticed 
since  the  9th — were  seen  on  the  i6th,  following  the  shore 
line  south. 

The  lull  in  the  migration  of  California  Murres,  which 
began  at  the  end  of  June,  was  broken  July  19th,  when 
solitary  individuals  and  companies  of  less  than  half  a 
dozen  passed  down  the  coast  at  short  intervals  during  two 
hours  I  spent  in  the  morning  off  Pt.  Pinos.  They  shaped 
their  course  so  that  it  brought  them  near  to  Pt.  Pinos, 
then  they  diverged  from  the  land,  taking  a  direction  that 
would  carry  them  several  miles  out  from  shore  as  they 
passed  Pt.  Cypress.  Not  a  single  one  was  seen  on  the 
water.  On  the  19th  also,  it  was  very  apparent  that  the 
adult  Heermann's  Gulls  were  more  numerous  than  the 
Western  Gulls  or  the  immature  Heermann's,  an  extensive 
inroad  having  taken  place  within  a  few  days.  There  was 
a  similar  intrusion  of  adult  Heermann's  Gulls  about  the 
middle  of  July,  1892.  Both  instances  furnish  examples 
of  migration  indicated  solely  by  increased  abundance,  as 
in  neither  case  were  the  birds  observed  in  transitu.  A 
Dark-bodied  Shearwater  was  shot  and  another  was  seen. 
Both  were  moving  southward. 

From  the  20th  to  the  25th  I  did  not  make  any  observa- 
tions, but  my  boatman,  who  was  out  each  day,  informed 
me  that  on  the  20th  and  21st  a  good  many  California 
Murres  went  down  the  coast,  and  that  Pigeon  Guillemots 
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were  mdre  numerous  than  at  any  time  since  he  had  been 
with  me. 

On  the  26th  a  few  adult  Marbled  Murrelets  appeared — 
the  first  of  the  season.  They  came  from  the  northward 
in  couples,  and  passed  with  great  rapidity  down  the  coast. 
There  was  quite  a  movement  southward  of  California 
Murres,  chiefly  of  individual  birds.  A  few  scattered 
Northern  Phalaropes  were  also  seen  going  south.  Afemale 
that  was  taken  displayed  no  signs  of  recent  oviposition. 
It  had  retained  more  of  the  breeding  plumage,  however, 
than  the  one  shot  on  the  nth. 

The  passage  of  individual  California  Murres  down  the 
coast  continued  on  the  27th  as  on  the  26th.  One  Murre, 
frightened  by  being  shot  at,  turned  upon  its  course  and 
flew  northward  for  some  distance.  Then  it  rose  higher 
in  the  air,  apparently'to  get  its  bearings,  altered  its  course 
so  as  to  head  south  again,  and  Anally  descended  to  the 
ordinary  level  of  flight.  This  maneuver  was  resorted  to 
a  second  time  before  it  got  fully  in  line  with  the  southerly 
trend  of  the  shore.  The  whole  circumstance  seemed  to 
indicate  that  the  bird  recognized  the  landmarks,  and  was 


CALIFORNIA    WATER    BIRDS.  I9I 

Very  little  migration  was  observed  on  the  28th.  It  was 
confined  to  the  California  Murre  and  Northern  Phalarope. 

On  the  30th  conspicuous  movements  took  place,  par- 
ticularly in  the  Marbled  Murrelet  and  California  Murre. 
Adults  of  the  former  species  passed  down  the  coast,  singly 
and  in  couples,  all  the  forenoon.  The  height  of  their 
movement  was  during  the  morning.  They  flew  swiftly, 
and  rounded  Pt.  Finos  chiefly  between  the  buoy  and  the 
shore.  No  young  birds  were  seen.  The  movement  of 
California  Murres  was  greater  than  at  any  time  before 
during  the  season.  Single  birds  and  little  strings  were 
continually  passing  south,  near  the  Point  and  far  out,  the 
whole  time  I  was  on  the  water.  There  appeared  also  to 
be  a  steady  migration  southward  of  California  Brown 
Pelicans,  though  not  on  so  large  a  scale  by  far  as  in  the 
Murres  and  Murrelets.  Northern  Phalaropes  showed  a 
slight  increase  over  former  numbers.  One  large  com- 
pany and  several  small  ones  were  observed,  en  route  to 
the  south. 

July  31st  there  was  a  dense  fog  that  lasted  until  noon. 
It  had  the  effect  to  deflect  the  path  of  migration  so  that 
the  birds  came  near  to  the  shore.  During  half  an  hour, 
at  eight  o'clock,  when  the  fog  was  densest,  a  large  num- 
ber of  Dark-bodied  Shearwaters  on  their  way  down  the 
coast  passed  within  a  few  hundred  yards  of  the  surf  in 
front  of  the  Seaside  Laboratory.  Among  them  was  a 
Pink-footed  Shearwater.  It  appeared  to  be  bewildered 
by  the  fog.  It  was  the  first  one  of  the  season  met  with. 
No  Dark-bodied  Shearwaters  were  seen  on  the  26th  and 
only  one  on  each  of  the  following  days  up  to  the  31st. 
These  stragglers  were  all  going  south. 

Quite  a  number  of  Northern  Phalaropes  were  flying 
about  at  random  during  the  forenoon  of  the  31st,  ap- 
parently lost  in  the  fog.    Marbled  Murrelets  were  moving 
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down  the  coast  as  on  the  30th,  but  not  in  such  large  num- 
bers. There  were  some  young  ones  among  them.  With 
the  exception  of  a  single  trio,  two  adults  and  a  young 
bird,  the  Murrelets  flew  in  couples.  There  was  some 
migration  of  California  Murres,  but  not  nearly  as  much 
as  on  the  30th.  After  the  fog  cleared  away  there  ap- 
peared to  be  a  decided  migratory  movement  southward  of 
Heermann'g  Gulls,  small  bands  passing  down  the  coast 
in  frequent  succession.  They  flew  near  the  shore  and 
rather  high  in  the  air.  There  was  a  directness  and 
steadiness  of  flight  not  observed  before.  They  appeared 
to  be  bent  upon  a  journey,  not  merely  going  and  coming 
from  feeding  grounds.  As  already  stated,  previous  in- 
dications of  migration  in  this  Gull  had  been  manifested 
solely  by  increased  abundance,  particularly  noticeable  in 
the  adults.  Four  Pomarine  Jaegers  were  seen  after  the 
fog.  They  followed  the  same  path  of  movement  as  the 
Heermann's  Gulls,  A  solitary  Cassin's  Auklet  was  taken. 
It  was  a  female,  apparently  a  breeding  bird  of  the  season. 
This  species  had  not  been  noted  before  during  the  sum- 
mer. 
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Conspicuous  migratory  waves  occurred  in  the  Dark- 
bodied  Shearwater  (on  the  2d  and  31st),  in  the  Calif ornia 
Murre  (at  intervals  from  the  19th  to  the  31st,  high-water 
mark  for  June  and  July  being  reached  on  the  30th),  in 
the  Pigeon  Guillemot  (on  the  9th,  and  probably  on  the 
20th  and  2ist),  in  the  Marbled  Murrelet  (on  the  30th  and 
31st,  especially  on  the  30th),  in  the  Northern  Phalarope 
(from  the  27th  to  the  31st,  forestalling  the  greater  waves 
of  August),  in  the  California  Brown  Pelican  (on  the  30th), 
and  in  Heermann's  Gull  (on  the  31st). 

A  notable  feature  in  the  migrations  of  July  was  the 
length  of  time  when  there  were  no  migratory  waves  in 
the  California  Murre  and  Dark-bodied  Shearwater,  only 
passing  stragglers  occurring  in  either  species. 

August. — The  greatest  flight  of  Dark-bodied  Shear- 
waters I  observed  during  my  stay  occurred  August  ist. 
There  was  no  fog  and  they  kept  well  away  from  the 
land.  Three  miles  off  shore  they  began  to  pass  the  boat 
in  great  numbers,  and  as  far  out  as  I  could  see  at  eight 
miles  they  were  equally  abundant.  All  passed  rapidly 
down  the  coast  as  upon  former  occasions,  except  at  mid- 
day when  a  few  flew  about  at  random,  apparently  tem- 
porarily halting  in  their  migration.  One  was  seen  on  the 
water.  It  was  with  a  Black-footed  Albatross.  Accompany- 
ing the  Dark-bodied  Shearwaters  were  a  white  Fulmar, 
probably  Rodgers's,  and  nine  Pink-footed  Shearwaters. 
The  latter  came  straggling  along  at  intervals,  not  more 
than  two  being  seen  together.  Many  Northern  Phala- 
ropes  were  observed  two  miles  and  outward  from  land. 
They  flew  up  the  coast  as  well  as  down,  indicating  that 
there  was  a  pause  in  their  migration  also.  Marble  Murre- 
lets  were  not  numerous.  Their  path  of  migration  was 
near  the  shore.  California  Murres  were  migrating  as  on 
previous  days,  but  apparently  in  smaller  numbers.    They 
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were  all  within  three  miles  of  the  land.  Three  Poma- 
rine  Jaegers  were  seen,  and  an  immature  California  Gull 
was  taken,  the  first  example  of  the  season. 

On  the  morning  of  the  2d  two  young  Marbled  Murrelets 
were  found  on  the  bay  near  the  Seaside  Laboratory,  and 
quite  a  number  of  adults  were  seen  on  wing  heading 
down  the  coast.  Many  young  Pigeon  Guillemots  and 
some  adults  were  on  the  water.  They  were  very  tame, 
and  appeared  to  be  tired  birds  resting  after  a  night's 
migration.*  Previously  the  adults  had  been  very  shy, 
usually  taking  wing  out  of  reach  of  gun  shot  when  the 
boat  was  turned  toward  them.  Only  three  were  seen  off 
the  water — an  adult  accompanied  by  two  young.  They 
were  going  south.  Migration  was  slight  in  the  California 
Murre  on  this  day.  Only  a  few  were  seen,  and  these  in 
transitu.  It  was  somewhat  foggy  and  Dark-bodied 
Shearwaters,  on  their  way  down  the  coast,  came  within 
half  a  mile  of  the  land.  Not  so  many  were  noted  as  on 
the  day  before,  and  only  two  Pink-footed  Shearwaters. 
An  adult  female  Red  Phalarope  was  captured  alive. 
Northern  Phalaropes  were  common,  passing  and  repassing 
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near  Pt.  Pinos  there  was  a  great  gathering  of  them,  evi- 
dently attracted  by  a  school  of  ** blue  fish"  that  were 
leaping  to  the  surface.  As  I  came  in  from  the  ocean  at 
two  o'clock,  a  succession  of  small  flocks  passed  the  Sea- 
side Laboratory,  closely  following  the  shore-line  in  the 
direction  leading  southward.  On  no  previous  day  of  the 
season  was  this  species  so  abundant.  In  all  situations 
the  majority  were  dark  birds,  showing  that  the  migration 
of  the  young  was  fully  under  headway.  Young  birds 
outnumbered  the  adults  Aug.  i,  1892.  Although  it  was 
foggy  during  the  morning,  the  only  Dark-bodied  Shear- 
waters seen  were  one  small  flock  and  a  few  couples. 
Northern  Phalaropes  were  common,  but  no  rush  took 
place.  A  female  Surf  Bird,  apparently  a  bird  of  the 
year,  was  shot  at  Seal  Rocks.  Two  others  were  with  it. 
There  was  also  a  large  flock  of  Black  Turnstones  on  these 
rocks.  The  tide  of  migration  was  in  the  ascendency  in 
the  California  Murre.  Besides  single  birds  and  com- 
panies in  Indian  file,  one  large  wedge-shaped  flock  was 
seen,  the  first  of  the  kind  for  the  season.  All  came  from 
the  northward,  passed  quickly  by,  and  disappeared  to  the 
southward,  following  the  line  of  the  coast  in  their  flight. 
On  the  4th  it  was  foggy  during  the  morning,  but  after- 
ward the  fog  retreated  several  miles  out  to  sea,  leaving  a 
clear  highway  along  the  shore.  Northern  Phalaropes  and 
California  Murres  were  the  only  birds  to  appear  in  num- 
bers to  take  advantage  of  it.  Numerous  small  parties  of 
the  former  species  and  some  large  ones  came  from 
the  northward  and  passed  down  the  coast.  Migration 
in  the  Marbled  Murrelet  and  Dark-bodied  Shearwater 
was  very  feeble.  Only  a  few  individuals  of  either  were 
noticed.  Over  two  miles  out  from  land  several  Surf  Birds 
were  seen  flying  southward.  The  Parasitic  Jaeger  was 
added  to  the  list  of  the  migrants  from  boreal  regions,  two 
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individuals  being  noted.     In  1892,  one  was  taken  and  an- 
other  seen  on  the  first  day  of  the  month. 

6th.  When  I  reached  the  beach  in  the  morning  small 
flocks  of  Heermann's  Gulls  were  passing  down  the  coast 
at  brief  intervals,  and  also  Western  Gulls  in  fewer  num- 
bers. No  movement  of  this  kind  had  been  observed  be- 
fore at  so  early  an  hour  in  the  day.  It  was  high  tide  on 
this  day  in  the  migration  of  Northern  Phalaropes.  There 
were  large  flocks,  small  companies,  and  single  birds.  Most 
of  them  were  flying  southward,  following  the  shore-line, 
sweeping  inward  at  Monterey  Bay  and  outward  after 
passing  Pt.  Finos.  Scarcely  any  were  on  the  water,  and 
comparatively  few  went  up  the  coast.  Many  passed 
within  a  quarter  of  a  mile  of  the  shore,  although  there 
was  no  "  low  fog."  Several  small  companies  of  Cassin's 
Auklets  were  found  two  or  three  miles  out  on  the  ocean. 
They  were  apparently  the  vanguard  in  the  migration  of 
this  species  in  this  vicinity,  as  but  a  single  one  had  been 
met  with  before.  Many  solitary  California  Murres  and 
little  parties  of  half  a  dozen  or  less  passed  south.  A 
bird  of  the  year,  under  the  charge  of  an  adult,  was  capt- 
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They  were  apparently  thoroughly  tired  out.  Many  were 
so  weak  of  wing  they  struck  the  crests  of  the  waves  fre- 
quently in  flying  short  distances  to  keep  out  of  the  way 
of  the  boat.  Two  young  California  Murres,  each  accom- 
panied by  an  adult,  were  found  five  miles  out  from  land 
in  the  direction  of  Pt.  Santa  Cruz.  Quite  a  number  of  old 
birds  were  on  the  water,  and  many  solitary  ones  and  little 
parties  in  files  were  flying  down  the  coast.  A  Pacific 
Fulmar — a  female  of  the  dark  phase — was  captured 
about  three  miles  off  shore.  It  was  very  lean  and  in  very 
worn  and  faded  plumage,  and  had  apparently  not  bred 
during  the  season.  Four  or  five  miles  out  a  good  many 
Dark-bodied  Shearwaters  flew  by  the  boat  in  a  southward 
direction.  Only  one  Pink-footed  Shearwater  was  ob- 
served. Not  so  many  Northern  Phalaropes  were  encoun- 
tered as  on  the  day  before. 

There  was  almost  a  complete  cessation  of  migration  on 
the  8th,  9th,  and  loth.  Cassin's  Auklets  were  not  as 
abundant  on  the  8th  as  the  day  before.  Between  six  and 
ten  miles  northwest  of  Pt.  Pinos  a  good  many  little  com- 
panies, however,  were  resting  on  the  water.  Fewer  were 
seen  on  the  9th.  They  flew  without  difficulty.  A  con- 
siderable number  of  California  Murres,  in  little  groups, 
were  on  the  ocean  between  Pt.  Pinos  and  Seal  Rocks  on 
the  loth.  A  few  Dark-bodied  Shearwaters  and  one  Pink- 
footed  Sheawater  were  noted  on  the  8th.  On  the  9th, 
over  ten  miles  northwest  of  Pt.  Pinos,  quite  a  number 
were  seen  flying  eastward.  A  few  others,  nearer  Pt. 
Pinos,  were  flying  south.  A  few  Northern  Phalaropes 
were  seen  on  the  8th  and  9th.  None  of  them  were  on 
the  water,  and  as  many  went  up  the  coast  as  down  on  the 
latter  day.  Only  a  small  flock  of  Black  Turnstones  was 
at  Seal  Rocks  on  the  loth,  the  great  flock  that  had  been 
there  having  disappeared. 
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The  nth  was  one  of  the  rare  days  when  there  was  no 
fog,  when  the  shore-line  could  be  seen  for  miles.  The 
sea  too  was  calm.  It  was  a  day  of  great  migration  in 
Dark-bodied  Shearwaters.  They  were  passing  Pt.  Pinos 
all  the  forenoon  about  three  miles  off  shore.  The  eye 
could  follow  them  a  long  way  as  they  came  down  the 
coast  and  disappeared  to  the  southward.  There  were 
two  almost  continuous  streams  of  them  made  up  of  strag- 
gling companies  and  loose  flocks.  At  nine  o'clock  and 
again  at  eleven  some  of  the  latter  were  of  such  large  size 
the  two  streams  became  merged  into  a  single  broad  one 
at  least  an  eighth  of  a  mile  in  width.  One  of  these  flocks 
was  estimated  to  be  two  miles  in  length.  Leadership  ap- 
peared to  be  exercised  among  them,  for  one  of  the  birds, 
apparently  seeing  I  was  making  havoc  with  ray  gun  in  a 
flock  just  in  advance,  left  the  flock  he  was  in  and  flew 
back  along  the  advancing  column,  and  as  he  passed  by 
the  birds  sheared  off  to  the  seaward,  going  past  the  boat 
out  of  range.  The  whole  manoeuvre  was  so  obvious  that 
ray  boatman,  who  had  also  been  intently  watching  it,  un- 
consciously  to  me,  exclaimed,  "  that  bird  must  be  some 
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tion.  After  it  had  risen  many  Northern  Phalaropes,  chiefly 
in  small  flocks,  passed  down  the  coast.  Dark-bodied 
Shearwaters  were  migrating  in  smaller  numbers  than  on 
the  nth,  and  nearer  to  the  land  owing  to  the  fog.  There 
was  quite  a  flight  of  California  Murres,  especially  after 
the  fog.  A  marked  increase  was  noticeable  in  the  size 
and  number  of  the  flocks  of  California  Brown  Pelicans 
coming  into  the  bay  in  the  morning  from  the  direction  of 
Ft.  Cypress.  A  Pomarine  Jaeger  was  shot,  and  four 
other  Jaegers  were  seen. 

14th.  There  had  evidently  been  a  migratory  move- 
ment of  adult  Marbled  Murrelets  the  night  before  or  eariy 
on  the  morning  of  the  14th,  for  many  pairs  were  found 
resting  on  the  water  between  the  Seaside  Laboratory  and 
the  buoy,  from  half  a  mile  to  a  mile  off  shore,  during 
the  forenoon.  They  did  not  attempt  to  fly,  but  dived  to 
escape  pursuit.  Only  one  was  observed  on  wing.  On 
former  occasions  but  very  few  had  been  seen  upon  the 
water.  Several  of  the  pairs  were  secured.  The  birds 
of  each  pair  proved  to  be  mated,  one  being  a  male  and 
the  other  a  female.  They  displayed  strong  attachment 
for  each  other.  If  one  was  shot  the  survivor  would  be- 
gin to  call  and  look  anxiously  about  for  its  mate,  or  if 
they  became  separated  in  diving,  one  would  call  and  the 
other  respond  as  soon  as  they  came  to  the  surface.  A 
touching  instance  of  fidelity  occurred  a  few  days  before. 
A  female  had  been  shot  and  the  male  followed  the  boat 
as  we  returned  to  land,  finally  alighting  near  it  and  look- 
ing toward  us  in  evident  distress  called  piteously.  Only 
three  young  Murrelets  were  noted.  There  was  scarcely 
any  migration  in  California  Murres  or  Northern  Phala- 
ropes. Quite  a  number  of  the  former,  however,  were 
on  the  water.   But  one  Dark-bodied  Shearwater  was  seen. 

But  little   migration  was  in  progress  on  the   15th  and 
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i6th.  On  the  latter  day  more  California  Murres  were 
found  on  the  water  than  any  time  before  during  the  sum- 
mer. One  flock  numbered  fully  a  score.  Several  young 
of  the  year  were  seen.  Each  one  was  under  the  guard- 
ianship of  an  adult.  A  male  Paciflc  Fulmar  of  the  dark 
phase  was  taken  on  the  water  well  toward  the  eastern 
shore  of  the  bay.  Its  plumage  was  bleached  and  worn, 
and  new  feathers  were  beginning  to  appear.  The  testes 
had  apparently  been  dormant  during  the  breeding  season. 
Migratory  movement  on  the  17th  was  limited  chiefly 
to  the  California  Murre.  Many  were  on  the  water,  but 
the  greater  number  were  pursuing  their  way  south.  One 
flock  of  migrants  had  thirty  in  it.  Four  companies  of 
White-winged  Scoters  in  high  black  plumage  came  into 
the  bay  from  the  direction  of  Pt,  Cypress  during  the  fore- 
noon. They  were  adjudged  to  be  recent  arrivals  from 
the  breeding  grounds,  because  their  general  mien  and 
their  plumage  was  so  entirely  different  from  that  of  the 
ragged  and  faded  birds  found  not  far  out  from  the  surf 
along  the  sandy  beaches  earlier  in  the  summer.  '  In  1892 
there  was  a  similar  appearance  of  these  birds  in  high 
feather. 
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the  fog  wholly  disappeared.  Decidedly  the  greatest 
movement  of  California  Murres  during  my  sojourn  took 
place  on  this  day.  During  the  first  part  of  the  forenoon 
great  numbers  were  going  down  the  coast  within  a  few 
hundred  yards  of  the  surf.  I  spent  several  hours  between 
the  buoy  and  the  outer  rocks  at  Pt.  Pinos  watching  them 
pass  by.  They  moved  chiefly  in  large  wedge-shaped 
flocks,  of  greater  size  on  an  average  than  any  previously 
seen.  When  the  fog  lifted  we  went  out  about  three  miles 
north  of  the  buoy.  Two  miles  from  land  and  beyond 
great  numbers  of  Murres  were  on  the  water,  scattered 
about  in  large  companies.  They  appeared  to  be  very 
tired.  Many  tried  to  fly  when  approached,  but  most  of 
these  fell  back  upon  the  water  after  flying  a  few  yards. 
Some  of  them  did  not  rise  high  enough  to  keep  from 
striking  the  water  with  their  wings,  and  a  high  wave 
generally  threw  them  back  upon  the  water.  One  was 
discovered  asleep  with  his  bill  tucked  under  his  wing. 
He  did  not  wake  until  the  boat  was  almost  upon  him.  A 
young  bird  with  wings  not  developed  sufficiently  for  flight, 
was  taken.  It  was  under  the  care  of  an  adult.  No  other 
was  seen. 

Over  two  miles  off  shore,  a  male  Rodgers's  Fulmar  was 
secured.  It  was  flying  about  apparently  searching  for 
food.  Its  generative  organs  had  the  same  degenerate  ap- 
pearance as  those  in  the  Fulmars  previously  taken.  Its 
plumage  was  much  worn.  It  was  also  moulting  and  new 
feathers  were  appearing.  There  was  some  migration  in 
Dark-bodied  Shearwaters.  They  appeared  in  twos, 
threes,  and  fours  during  the  fog,  passing  within  a  few 
hundred  yards  of  the  surf  between  the  Seaside  Labora- 
tory and  buoy  as  they  made  their  way  down  the  coast. 
Two  were  resting  on  the  water  with  the  Murres.  Many 
small  companies  of  Northern  Phalaropes  were  journeying 
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southward.  The  fog  also  drove  them  inshore.  They 
seemed  to  be  confused  by  it.  At  the  Point  some  hes- 
itated and  alighted  on  the  water.  They  were  apparently 
not  tired,  but  afraid  to  venture  out  on  the  open  ocean,  for 
they  took  wing  as  soon  as  the  boat  approached  them. 
Upon  no  previous  occasion  were  so  many  seen  on  the 
water.     Some  flew  back  into  the  bay. 

2ist.  No  migration  was  observed  in  the  California 
Murre.  Only  a  very  few  were  seen  anywhere  on  the 
water,  the  great  numbers  of  the  day  before  having  disap- 
peared. Two  California  Gulls  were  taken  —  the  second 
and  third  examples  of  the  season.  They  were  in  the 
company  of  Western  and  Heermann's  Gulls.  Small  par- 
ties of  Dark-bodied  Shearwaters,  passing  south,  were 
found  from  two  to  five  miles  out  from  land,  north  of  the 
buoy.  There  was  quite  a  continuous  flight  of  them. 
But  one  Pink-footed  Shearwater  was  noticed.  It  was 
flying  southward  alone.  Few  Northern  Phalaropes  were 
seen. 

22d.  It  was  foggy  in  the  morning  and  at  intervals 
during  the  rest  of  the  forenoon.  Many  Dark-bodied 
Shearwaters  were  followiiit:  the  shore-line   south  close  to 
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Dark-bodied.  They  kept  to  themselves,  however,  appear- 
ing singly  when  there  was  a  lull  in  the  latter  species. 
Northern  Phalaropes  did  not  occur  in  any  numbers. 
There  was  a  small  flight  of  California  Murres — of  sol- 
itary birds  and  small  squads.  Some  sixteen  Pomarine 
and  Parasitic  Jaegers  were  seen.  Three  were  taken  at 
one  spot.  Quite  a  gathering  of  Gulls  had  collected  there 
over  several  dead  ones  that  had  been  thrown  overboard 
as  decoys.  These  in  turn  attracted  a  half-dozen  Jaegers 
that  were  passing,  an  Arctic  Tern,  and  two  large  Terns^ 
probably  the  Royal.  The  fog  had  suddenly  set  in  toward 
the  south  shore  of  the  bay,  deflecting  migration,  and  put- 
ting the  boat  in  the  path  of  the  Shearwaters  and  other 
birds  migrating  at  the  time.  Among  the  Gulls  that  de- 
coyed was  a  California  Gull. 

23d.  A  low  fog  closed  down  upon  the  bay  and  ocean 
at  intervals  during  the  entire  forenoon,  having  the  usual 
deflecting  influence  upon  migration.  Small  flocks  of 
Cassin's  Auklets  were  going  south  all  the  forenoon. 
They  rounded  Pt.  Pinos  in  the  vicinity  of  the  buoy.  A. 
few  individuals  were  seen  on  the  water.  But  little  mi- 
gration occurred  in  the  California  Murre.  Several  adults 
with  young  were  on  the  water.  There  was  considerable 
migration  in  Pomarine  and  Parasitic  Jaegers.  A  single 
Long-tailed  Jaeger  was  taken.  Dark-bodied  Shearwa- 
ters in  small  flocks  were  passing  south  during  the  whole 
forenoon.  They  were  not  nearly  as  numerous,  however, 
as  the  day  before.  Many  passed  between  the  Point  and 
buoy.  There  was  a  good  deal  of  migration  in  Northern 
Phalaropes.  When  the  fog  was  thickest,  they  showed  a 
disposition  to  stop  on  the  water.  A  notable  event  of  the 
day  was  the  capture  of  two  Sabine's  Gulls — an  adult  and 
a  bird  of  the  year.     They  were  apparently  migrating. 

24th.     I  did  not  go  out  on  the  water  until  after  nine 
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o'clock.  There  was  a  heavy  cross  sea  and  a  strong  west 
wind.  The  sky  was  clear.  It  was  hard  work  for  my 
boatman  to  row  against  the  wind,  and  most  of  the  fore- 
noon was  spent  in  getting  out  to  the  buoy.  A  great 
many  Northern  Phalaropes  were  trying  to  make  their 
way  southward.  They  were  following  the  south  shore 
of  the  bay  and  had  to  breast  the  full  force  of  the 
wind.  Many  became  tired  out,  making  short  flights, 
stopping  to  rest  between.  The  spirit  of  migration  was 
strong  in  them.  The  wind  blew  so  hard  that  the  Brandt's 
Cormorants  returning  to  their  rookery  could  not  keep  in 
any  order,  but  struggled  against  it  in  confused  straggling 
flocks.  Numerous  Hocks  of  Phalaropes  were  on  the 
water  just  inside  of  the  bay  off  Ft.  Finos.  They  were 
as  mindful  as  we  were  to  face  the  waves.  If  a  white  cap 
suddenly  developed  in  front  of  them  they  flew  lightly 
over  it,  immediately  settling  again  on  the  water.  A  tine 
illustration  of  migration  retarded  by  a  strong  head  wind 
was  afforded  in  this  incident.  There  was  no  migration 
in  other  species.     Perhaps  the  wind  checked  it. 

2Sth.     There  was  but  little  migration  on  this  day,  al- 
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was  surprised  to  find  them  within  a  few  hundred  yards  of 
the  beach  near  the  Seaside  Laboratory',  flying  out  toward 
Pt.  Pinos.  Their  large  size  and  light-colored  backs  soon 
made  it  apparent  that  they  were  not  Northern,  but  Red 
Phalaropes.  At  the  buoy  they  were  seen  to  turn  Pt.  Pinos 
and  head  south  in  the  manner  observed  all  along  in  other 
migrants.  The  majority  were  in  small  flocks.  Some  in- 
dividuals, however,  were  migrating  alone.  Toward  noon 
the  flight  began  to  subside,  but  none  apparently  stopped 
on  the  water.  There  was  a  greater  flight  of  Northern 
Phalaropes.  It  continued  without  abatement  as  long  as 
I  was  out  on  the  water.  Few  of  them  came  nearer 
to  Pt.  Pinos  than  half  a  mile.  Four  solitary  Black- vented 
Shearwaters  and  one  couple  passed  the  boat,  as  it  was 
stationed  near  the  buoy,  on  their  way  down  the  coast. 
Their  advent,  seemingly  portending  the  beginning  of  a 
migration  later  than  that  of  their  dark-bodied  congener, 
was  not  wholly  unexpected,  for  one  was  captured  August 
10,  1892.  There  was  some  movement  in  Dark-bodied 
Shearwaters.  Its  inner  edge  reached  the  buoy.  A  sec- 
ond Arctic  Tern  and  two  California  Gulls  were  taken. 
The  latter  species  was  apparently  becoming  common. 
Several  Surf  Birds,  proceeding  southward,  were  seen  out 
on  the  ocean  near  the  buoy.  Passing  individuals  had 
been  observed  at  different  times  along  since  the  4th. 

Few  white-headed  Western  Gulls  were  seen  toward  the 
close  of  the  month.  Birds  of  the  year  and  older  imma- 
ture ones,  however,  were  numerous.  The  same  remarks 
apply  about  as  well  to  Heermann's  Gull,  for  dark  birds 
were  almost  the  only  ones  met  with  toward  the  end  of  my 
stay.  The  two  species  seemed  to  become  equal  again  in 
numbers  at  the  last. 

It  was  not  satisfactorily  ascertained  whether  any  migra- 
tion occurred  in  the  Brandt's  Cormorants  breeding  in  the 
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vicinity.  There  were  fluctuations  in  abundance  that  may 
have  been  due  not  to  shifting  of  fishing  grounds,  but  to 
departure  of  adult  birds  and  arrival  of  others  later  £rom 
further  north. 

The  peculiar  features  of  migration  in  August,  as  com- 
pared with  July,  were  the  larger  number  of  birds  that 
temporarily  halted  by  the  way,  the  greatly  increased  size 
and  frequency  of  the  waves,  and  the  greater  prominence 
of  boreal  species. 

The  additional  northern  birds  to  arrive  were  the  Red 
Phalarope,  Surf  Bird,  Parasitic  Jaeger,  and  Pacific  Ful- 
mar (dark  phase) ,  during  the  first  half  of  the  month,  and 
the  Arctic  Tern,  Long-tailed  Jaeger,  and  Sabine's  Gull, 
during  the  second  half. 

Conspicuous  migratory  waves  were  observed  in  the 
following  species:  — 

Dark-bodied  Shearwater,  on  the  ist  and  2d,  the  wave 
beginning  July  31st  and  reaching  its  height  on  the  ist; 
on  the  6th  and  7th;  on  the  nth  and  13th,  the  height  of 
the  wave  perhaps  occurring  on  Sunday,  the  12th;  from 
the  20th  to  the  23d,  the  height  being  reached  on  the  22d; 
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Pomarine  and  Parasitic  Jaegers,  on  the  22d  and  23d. 

Red  Phalarope,  on  the  27th,  probably  beginning  on 
Sunday,  the  26th. 

The  Western  and  Heermann's  Gulls  have  been  omitted 
from  the  list,  as  their  fluctuations  in  abundance  were  not 
closely  followed  at  the  last. 

Summary. — As  has  been  shown  by  the  facts  presented, 
early  southward  migration  was  indicated  by  increased 
abundance  in  certain  **  summer  species,"  by  the  appear- 
ance of  species  not  previously  observed,  and  by  the 
passage  of  migratory  waves,  the  birds  being  seen  actually 
in  transitu.  As  early  as  the  latter  half  of  June  the  tide 
of  migration  apparently  began  to  set  southward,  migratory 
waves  seemingly  occurring  in  the  California  Murre  and 
Dark-bodied  Shearwater.  During  the  first  fortnight  of 
July  northern  birds  began  to  appear,  the  Northern  Phala- 
rope being  the  most  notable  example.  There  were  ex- 
tensive waves  of  **  summer  species,"  particularly  during 
the  latter  part  of  the  month.  The  closing  days  were 
signalized  by  conspicuous  waves  in  the  Marbled  Murrelet 
and  Northern  Phalarope,  and  by  the  advent  of  the  Pom- 
arine Jaeger.  During  August  the  waves  assumed  much 
larger  proportions  and  increased  in  frequency.  Boreal 
birds  became  prominent,  the  waves  of  the  Northern 
Phalaropes  from  the  outset  rivalling  those  of  species 
summering  in  the  region.  The  Sabine's  Gulls,  the  Arctic 
Terns,  and  the  wave  of  Red  Phalaropes,  appearing  to- 
ward the  close  of  the  month,  foreshadowed  the  great  au- 
tumnal migrations  that  were  to  follow,  as  the  Pomarine 
Jaeger,  Marbled  Murrelet,  and  Northern  Phalarope,  at  the 
end  of  July,  foreshadowed  the  movements  of  August. 

While  the  general  tendency  was  toward  increase  in  size 
of  the  waves  as  the  migrations  advanced  in  a  species, 
lesser  waves  also  intervened  between  larger  ones.     Small 
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waves  were  sometimes  immediate  forerunners  of  large 
ones.  Individuals  apparently  preceded  the  first  waves  of 
northern  species.  Usually  a  large  wave  extended  over 
several  or  more  days,  beginning  gradually,  reaching  a 
day  of  maximum  height,  and  then  subsiding,  being  fol- 
lowed by  a  period  when  little  migration  took  place  in  the 
species.  With  the  progress  of  migration  these  lulls  gen- 
erally became  of  shorter  duration,  and  were  marked  by 
increasing  numbers  of  birds  temporarily  pausing  by  the 
way,  resting  upon  the  water  or  flying  about  at  random. 
When  a  number  of  species  were  migrating  at  one  time, 
it  did  not  uniformly  happen  that  the  height  of  migration 
occurred  upon  the  same  day  in  each,  for  often  the  waves 
of  some  were  waning  while  those  of  others  were  waxing. 
The  California  Murre  typically  exemplified  early  south- 
ward migration  in  species  breeding  in  the  region  and  the 
Northern  Phalarope  in  species  breeding  in  boreal  regions. 
"  Barren  birds  "  did  not  play  an  important  part  in  the 
migrations,  and  young  birds  of  the  year  did  not  precede 
the  adults.  In  some  instances  young  birds  were  found 
accompanying  the  adults,  as  in  the  Marbled  Murrelet  on 
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Shearwaters  were  guided  on  their  journey  by  the  land  is 
shown  by  their  conforming  their  course  to  the  inward 
sweep  of  the  shore-line  at  Monterey  Bay,  and  by  their 
deflecting  their  line  of  flight  toward  the  land  during  dense 
fog.*  The  Brandt's  Cormorants  breeding  in  the  neigh- 
borhood, and  well  acquainted  with  the  surroundings,  were 
not  so  dependent  upon  the  land  for  guidance,  flnding 
their  way  readily  in  a  fog  over  a  placid  sea  from  their 
Ashing  grounds  to  their  rookery,  t 

Although  the  migrations  in  summer  off  Monterey  are 
extensive,  they  are  insignificant  in  comparison  with  the 
movements  that  follow  in  autumn. t  Owing  to  the  lack 
of  proper  situations  for  rookeries,  there  was  not  a  large 
breeding  population, §  and  hence  there  could  not  be  ex- 
tensive movements  in  birds  breeding  in  the  immediate 
vicinity.  The  food-supply  is  temporarily  very  great  in 
such  a  thinly  populated  region,  being  far  in  excess  of  the 
demands  of  the  breeding  colonies — a  condition  highly  fa- 
vorable for  early  southward  migration.  The  area  below 
the  line  of  snow  and  ice  in  winter  in  North  America  is 


*  Shearvraters  and  other  birds  habitually  flying  near  the  surface  of  the 
water  must  from  necessity  migrate  near  the  land  if  they  desired  to  keep 
in  Bight  of  it,  particularly  in  the  region  of  such  constant  fogs  as  the  yioin- 
ity  of  Monterey  in  summer.  The  coast  at  Pt.  Santa  Cruz,  though  moun- 
tainous and  less  than  twenty-five  miles  away,  was  scarcely  ever  discernible 
from  Pt.  Pinos  owing  to  the  foggy  state  of  the  atmosphere. 

t  Pelagic  migration  of  birds,  especially  in  its  relation  to  isolated  oceanic 
islands,  will  be  further  considered  in  another  paper,  now  in  preparation. 

tThis  is  also  the  case  in  the  smaller  land  birds  in  upper  South  Carolina. 
See  "Auk,"  vol.  ix,  pp.  33-39. 

^Sea  birds  are  necessarily  very  local  on  this  coast  during  the  season  of 
reproduction  owing  to  the  isolated  character  of  their  breeding  places. 
Certain  species  are  found  associated  on  some  islets  and  not  on  others. 
Such  distribution  is  probably  due  sometimes  to  lack  of  room,  and  not  to 
actual  scarcity  in  a  species  or  to  the  physical  conditions.  All  sea  birds 
having  the  same  breeding  range  cannot  find  habitation  at  one  spot,  no 
matter  now  favorable  the  situation  may  be. 

..  Vol.  y.  ( 14  )  June  19,  1896. 
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comparatively  small.  The  vast  region  above  this  line, 
abounding  in  summer  with  the  means  of  supporting  bird 
life,  must  be  largely  depopulated  before  winter.  Hence 
there  is  southward  migration  of  birds — migration  that  ex- 
tends even  into  a  land  of  summer  in  the  Southern  Hem- 
isphere. Winter  also  enforces  depopulation  of  Arctic 
seas.  In  the  lapse  of  time  sea  birds  like  the  California 
Murre  have  seemingly  learned,  after  the  cares  of  repro- 
duction are  over,  to  move  further  south  in  the  sparsely 
populated  region  of  great  food  store,  making  room  for 
the  countless  hosts  that  must  leave  the  region  of  their 
birth  before  the  chilling  breath  of  winter  has  turned  it 
into  a  region  of  desolation  and  famine.* 

GENERAL    REMARKS    ON    THE    BIRDS    OBSERVED. 

Only  species  o£  which  specimens  were  taken  are  men- 
tioned in  the  notes  that  follow.  When  no  year  is  given, 
1894  is  to  be  understood.  The  determinations  are  based 
in  most  instances  upon  printed  descriptions  and  are  there- 
fore in  a  measure  provisional. 

.fflchmophorus  occidentalis.     Western  Grebe. — To- 
ird   the  end   of  summer  this  Grebe   became  tolerably 
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Lunda  cirrhata.  Tufted  Puffin. — Individuals  were 
quite  common  from  the  outset.  Most  of  them  appeared  to 
be  south  bound  migrants.  I  was  told  that  a  small  breeding 
colony  was  located  every  year  on  an  islet  in  Carmel  Bay. 
The  **  Sea  Parrots"  apparently  have  a  great  deal  of 
curiosity,  for  they  were  often  observed  to  change  their 
course  when  flying  by  so  as  to  pass  near  the  boat.  One, 
on  being  shot  at,  flew  back  in  the  direction  from  which  it 
came  for  a  considerable  distance;  then  it  returned,  pass- 
ing close  to  the  boat,  and  seemingly  scrutinizing  it. 

In  a  male  shot  July  13th,  the  ear-tufts  are  very  short, 
being  worn  off  at  the  end.  In  another  male,  August  4th, 
one  ear-tuft  has  entirely  disappeared  and  several  worn 
feathers  alone  remain  of  the  other.  Birds  of  the  year, 
strong  of  wing,  were  observed  as  early  as  the  first  week 
of  August. 

Ptychoramphus  aleuticus.  Cassin's  Auklet. — So  far 
as  determined,  Cassin's  Auklet  occurred  only  as  a  migrant. 
It  was  first  noted  July  31st. 

Brachyramphus  marmoratus.  Marbled  Murrelet. — 
The  Marbled  Murrelet  appeared  early  in  July,  but  it  did 
not  become  common  until  at  the  end  of  the  month.  With 
the  exception  of  a  single  female  taken  August  isth,  all 
the  adults  secured  were  in  the  **  marbled"  plumage. 
This  female  was  nearly  in  complete  winter  garb.  Its 
ovary  did  not  have  the  appearance  of  recent  functional 
enlargement,  as  was  the  case  in  the  other  females  exam- 
ined. This  circumstance  may  account  for  its  earlier  as- 
sumption of  the  winter  dress. 

Brachyramphus  hypoleucus.  Xantus's  Murrelet. — 
Of  a  Murrelet  shot  July  28th  on  the  ocean  three  miles 
north  of  Pt.  Pinos,  Mr.  Ridgway  has  written  me:  ** — the 
bird  is  Brachyramphus  hypoleucus  yNxiki  an  unusually  short 
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bill.  It  is  Otherwise  a  normal  hypoleucusJ"  The  tarsi  of 
this  specimen  are  scutellate  in  front — as  distinctly  scu- 
tellate  as  in  Synlhliboramphus  antigutis.  This  record  ap- 
parently extends  the  known  range  of  this  species,  for  I 
find  no  mention  in  the  general  literature  of  its  occurrence 
so  far  north. 

Cepphus  columba.  Pigeon  Guillemot. — This  species 
was  rather  common  at  Monterey  Bay  upon  my  arrival.  It 
increased  in  abundance  with  the  progress  of  the  migra- 
tions. A  breeding  colony  was  apparently  established  on 
the  south  side  of  Carmel  Bay  at  the  time  of  my  visit, 
June  25th,  for  fifty  or  more  adults  suddenly  appeared 
from  the  water's  edge  of  the  rocky  islets  along  the  shore 
when  I  fired  my  gun.  Before  not  one  had  been  in  sight. 
A  party  of  Stanford  University  students  found  a  nest  with 
young  the  day  following  in  the  same  locality. 

Una  troile  californica.  California  Murre. — Al- 
though a  common  bird  during  the  latter  half  of  June,  the 
California  Murre  was  apparently  only  a  migrant  in  the 
vicinity  of  Monterey  in  summer.     As  has  already  been 
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and  flapping  their  wings,  apparently  to  free  the  plumage 
from  water. 

Stercorarius  pomarinus.  Pomarine  Jaeger. — During 
August  of  both  seasons  this  Jaeger  became  quite  com- 
mon.    In  1892,  it  was  first  detected  August  ist,  and  in 

1894,  Ju'y  31st- 

Stercorarius  parasiticus.  Parasitic  Jaeger. — Nearly 
the  same  remarks  apply  to  this  species  as  to  the  preced- 
ing one.  It  was  not  positively  identified,  however,  the 
second  season  before  August  4th. 

Both  Jaegers  were  very  bold.  Often  they  would  de- 
coy to  Gulls  thrown  overboard  lo  attract  them.  Several 
times  individuals  came  and  hovered  over  the  boat  for  a 
moment,  apparently  drawn  by  the  dead  birds  plainly  in 
view  in  it.  They  did  not  linger,  however,  over  wounded 
companions  as  did  the  Gulls.  Upon  one  occasion  three 
of  them  tried  to  capture  a  small  bird  that  was  flying  over 
the  bay  not  far  out  from  the  shore.  Although  their  at- 
tack was  a  concerted  one,  the  bird  succeeded  in  dodging 
them  and  keeping  above  them,  finally  escaping  to  the 
land. 

Stercorarius  longicaudus.  Long -tailed  Jaeger. — 
August  23d  an  adult  male  Jaeger  was  obtained  that  is  ap- 
parently this  species.  The  tarsi  were  light  bluish  in  life, 
in  marked  contrast  with  the  black  of  the  toes.  In  drying 
the  color  of  the  tarsi  has  become  olivaceous.  The  slate- 
gray  of  the  under  tail-coverts  prevails  over  the  abdomen. 
The  nasal  shield  and  unguis  are  about  equal  in  length. 

So  far  as  I  am  aware  this  species  has  not  been  previ- 
ously reported  from  California. 

Larus  occidentalis.  Western  Gull. — With  the  ex- 
ception of  the  Brandt's  Cormorants,  the  Western  Gulls 
are  the  most  prominent  birds  of  the  bay  during  the  early 
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part  of  summer.  Later,  although  increased  in  abundance, 
they  are  overshadowed,  for  some  weeks  at  least,  by  the 
Heermann's  Gulls.  No  Gull  rookeries  were  discovered. 
The  beds  of  kelp  growing  along  the  shore  of  the  bay  a 
short  distance  out  from  the  surf  were  favorite  resting- 
places  for  both  Western  and  Heermann's  Gulls.  They 
freely  associated  on  the  kelp  and  elsewhere.  On  the 
rocks  and  on  the  open  water,  especially  where  there 
were  schools  of  fish,  Brandt's  Cormorants  and  California 
Brown  Pelicans  were  found  in  their  society.  Often  great 
congregations  of  Gulls  and  Cormorants  were  formed  where 
the  fishing  was  good.  Both  Gulls  were  very  unsuspicious 
as  a  rule,  and  allowed  the  boat  to  draw  quite  close  before 
taking  wing.  They  invariably  decoyed  when  dead  birds 
were  thrown  out  on  the  water  to  lure  them,  large  flocks 
as  well  as  solitary  birds  being  attracted. 

Larus  californicus.  California  Gull. — The  first  one 
was  noticed  August  ist.  Toward  the  close  of  the  month 
they  became  somewhat  common.  They  were  found  in 
company  with  other  Gulls. 

Larus    heennaoni,      Heermann's    Gull. —  Immature 
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Individuals  began  to  moult  as  early  as  June.  Most  of 
the  mottled-headed  birds  of  the  first  part  of  August  had 
only  partially  grown  tails.  Many  of  them  appeared  to  be 
fork-tailed,  two  of  the  old  outer  feathers  remaining. 

Zema  sabinii.  Sabine's  Gull. — An  adult  (apparently 
a  male)  and  a  female  bird  of  the  year  were  obtained  Au- 
gust 23d.  They  were  decoyed  within  range  with  dead 
Gulls.  In  the  adult,  some  white  feathers  show  in  the 
plumbeous  of  the  head  and  upper  part  of  the  neck. 
Otherwise  it  appears  to  retain  the  full  summer  plumage. 
Mr.  Bryant  has  recorded  a  previous  specimen  from  Cal- 
ifornia in  **Zoe,"  vol.  iii,  p.  165.  This  specimen  is  No. 
379  of  the  collection  of  the  California  Academy  of  Sci- 
ences, It  is  a  bird  of  the  year,  and  is  labelled  **San 
Francisco  Bay,  Cal.,  Oct.  (10?),  1889;''  **From  E.  F. 
Lrorquin." 

Sterna  paradisaea.  Arctic  Tern. — Two  females  were 
taken — one,  August  22d,  the  other,  August  27th.  The 
former  is  apparently  in  summer  plumage,  but  the  latter  has 
white  mixed  with  the  black  on  the  top  of  the  head. 

Diomedea  nig^pes.  Black-footed  Albatross. — On 
the  1st  of  August  two  Black-footed  Albatrosses  were  se- 
cured about  eight  miles  north  of  the  buoy.  These  were 
the  first  observed.  During  the  rest  of  my  sojourn  indi- 
viduals were  seen  everj-  few  days,  one  of  them  within 
half  a^nile  of  the  buoy.  They  were  very  unsuspicious. 
One  bird,  sighting  the  boat  a  long  way  off,  came  directly 
toward  us  and  alighted  on  the  water  about  a  hundred 
yards  away.  It  sat  there  motionless  until  dispatched  at 
ver\'  short  range.  Another,  quite  a  distance  off,  changed 
its  course  immediately  when  a  couple  of  Gulls  were  tossed 
into  the  air  to  attract  it.  and  headed  in  a  bee-line  for  the 
boat,  only  stopping  in  its  career  when  cut  down,  scarcely 
fifty  feet  awav. 
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Diomedea  albatrus.  Short-tailed  Albatross. — June 
i8th  an  adult  male  was  shot  near  the  Chinese  fishing 
village  at  Monterey.  It  was  evidently  a  straggler  that 
had  sought  safety  within  the  bay  on  account  of  its  dis* 
abled  condition,  for  the  outer  primaries  of  the  left  wing 
were  broken  off  and  the  feet  bore  the  marks  of  gunshot 
wounds,  long  healed.  It  was  very  tame,  and  flew  only  a 
short  distance  when  pressed. 

Fulmarus  glacialis  glupischa.  Pacific  Fulmar. — As 
has  been  stated  in  a  previous  part  of  this  paper,  three 
examples  of  the  dark  phase  were  taken  in  August — on 
the  7th,  nth,  i6th. 

Fulmarus  glacialis  rodgersii.  Rodgers's  Fulmar. — 
A  Fulmar  with  plumage  greatly  bleached,  shot  July  12th, 
appears  to  be  this  subspecies,  and  not  a  faded  example 
of  the  light  phase  of  glupischa.  A  specimen,  procured 
August  20th,  is  undoubtedly  typical  rodgersii,  it  having 
enough  fresh  fall  plumage  for  satisfactory  determination, 
July  2d  and  August  ist  and  17th,  three  other  white  Ful- 
mars were  seen. 
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Puffinus  griseus.  Dark-bodied  Shearwater. — After 
the  i6th  of  June  this  Shearwater  apparently  occurred 
only  as  a  south  bound  migrant.  During  the  passage  of 
its  migratory  waves  it  was  very  abundant.  It  was  ob- 
served both  years.  A  series  of  forty-seven  specimens 
was  secured  the  second  season. 

Phalacrocoraz  penicillatus.  Brandt's  Cormorant. — 
The  going  and  coming  of  the  **  Shags  "  in  their  fishing 
excursions  into  the  bay  from  their  rookery  at  Seal  Rocks 
is  the  most  striking  feature  in  the  bird  life  of  the  vicinity 
of  Monterey  during  summer.  They  were  abundant  in 
1892  and  still  more  abundant  in  1894.  The  latter  year, 
also,  wedge-shaped  flocks  were  formed  earlier  and  more 
birds  were  found  at  the  outset  on  the  rocks  along  the 
shore. 

Sometimes  solitary  Cormorants  returning  to  their  rook- 
ery joined  the  files  of  migrating  California  Murres,  and 
frequently  single  Murres  were  observed  bringing  up  the 
rear  of  strings  of  outgoing  Cormorants.  On  one  occa- 
sion a  California  Brown  Pelican  was  seen  at  the  end  of 
a  line  of  Cormorants. 

Great  rafts  of  these  Cormorants  collected  on  the  bay 
whenever  **the  feed  came  in."  At  the  distance  these 
gatherings  present  a  very  peculiar  appearance.  The 
water  seems  to  be  thickly  set  with  black  sticks,  often  cov- 
ering an  area  of  several  acres.  Gulls,  particularly,  con- 
gregate with  the  Cormorants  upon  such  occasions. 

Two  rookeries  were  discovered;  one  at  Pt.  Carmel, 
and  the  other  at  Seal  Rocks.  June  2Sth  I  visited  the 
former,  which  is  sitijated  on  a  rock,  or  little  islet,  in  the 
ocean  at  the  extremity  of  Pt.  Carmel,  about  fifteen  yards 
from  the  mainland.  This  rock  rises  perpendicularly  some 
forty  or  more  feet  above  the  water.  At  first  sight  it  does 
not  seem  that  it  can  be  scaled,  but  closer  inspection  re- 
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veals  that  a  foothold  may  be  had  in  the  seams  and  protu- 
berances on  its  water>worn  sides.  Only  on  days  when 
the  sea  is  very  calm  can  the  rock  be  landed  upon,  and 
then  only  from  the  sheltered  channel  separating  it  from 
the  mainland.  Fortunately,  it  happened  that  the  sea  was 
quiet  the  day  of  my  visit.  The  following  day  a  party 
of  Stanford  University  students  were  unable  to  land  on 
account  of  the  heavy  surf. 

We  first  took  a  view  of  the  rookery  from  the  main- 
land. The  Cormorants  were  very  tame,  remaining  on 
their  nests  while  we  clambered  down  the  sloping  rocks, 
and  while  we  stood  watching  them,  on  the  same  level, 
only  a  few  yards  away.  They  were  safe,  however,  from 
nearer  approach,  the  deep  though  narrow  channel  with 
its  precipitous  walls  of  rock,  effectually  cutting  off,  fur- 
ther advance.  They  were  equally  tame  when  the  boat 
drew  near,  as  we  approached  from  the  water. 

The  clefts  in  the  sides  of  the  rock  were  occupied  by 
Baird's  Cormorants  and  the  top  by  Brandt's.  There 
were  comparatively  few  of  the  former,  but  of  the  Brandt's 
Cormorants  there   were  upwards  of  t\vo  hundred  pairs. 
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quent  numbers  were  therefore  three  and  four,  probably 
the  ordinary  clutches. 

**  Sardines  "*  were  lying  in  little  bunches  near  the 
nestSy  apparently  placed  there  as  food  for  the  birds  that 
were  setting. 

The  smell  from  the  accumulated  excrement  was  sick- 
ening. The  sides  of  the  rock  were  so  daubed  that  it 
appeared  to  be  white  toward  the  top.  Flies  swarmed 
about  the  rookery. 

It  was  not  until  I  fired  my  gun  that  the  brooding  birds 
began  to  desert  their  eggs.  The  Baird's  Cormorants 
were  the  first  to  go.  Many  of  the  Brandt's  Cormorants 
lingered  on  the  edge  of  the  rock  while  I  walked  about 
among  the  nests,  only  a  few  steps  away.  Finally  all  were 
driven  to  the  water,  where  they  formed  a  great  raft. 
They  began  to  return  as  soon  as  I  left  the  top  of  the 
rock. 

The  rookery  at  Seal  Rocks  was  much  larger  than  the 
one  at  Pt.  Carmel.  The  rocky  islet  upon  \yhich  it  was 
located  is  considerably  greater  in  size  and  much  lower  in 
elevation  than  the  Pt.  Carmel  islet.  From  the  mainland, 
less  than  a  hundred  yards  distant,  no  nests  were  in  sight, 
all  being  on  the  side  toward  the  ocean,  hidden  from  view 
by  a  sort  of  dividing  ridge.  The  Del  Monte  drive  passes 
along  the  shore  directly  opposite  the  Rocks.  It  is  a 
much  frequented  roadway,  and  the  summer  visitors  have 
greatly  persecuted  the  birds  with  firearms,  forcing  them 
to  seek  shelter  for  their  nests  behind  the  protecting  rock. 

My  first  visit  to  the  rookery  was  made  July  2d.  As  at 
Pt.  Carmel,  a  landing  could  be  effected  only  on  the  shore 
side  of  the  islet.     The  resident  population  was  composed 

*Dr.  Charles  H.  Gilbert  kindly  identified  the  *' sardines'*  taken  from 
the  gallets  of  the  Brandt's  Cormorants  during  the  summer  of  1892.  They 
proved  to  be  a  species  of  Rock  Cod — Sebastodea  paucisphiis. 
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exclusively  of  Brandt's  Cormorants.  Their  nests  were 
crowded  so  closely  together  on  the  uneven  surface 
of  the  rock  that  room  to  place  the  foot  was  not  always 
readily  found.  Some  of  the  nests  were  on  little  points  of 
rock,  others  in  crevices,  every  available  spot  being 
utilized.  Most  of  the  eggs  had  hatched.  The  young 
were  in  different  stages  of  growth,  varying  in  size  from 
those  just  out  of  the  shell  to  half- grown  ones.  The 
larger  left  the  nests  when  approached,  and  huddled  to- 
gether on  the  edge  of  the  islet  well  above  the  reach  of  the 
surf.  There  was  such  a  complete  mixing  up  of  babies 
that  the  old  birds  must  have  had  some  trouble  in  sorting 
them  out  when  they  returned,  for  immediately  after  I 
landed  most  of  the  adults  retreated  to  the  water,  congre- 
gating in  a  great  raft  a  short  distance  away.  A  few  of 
the  bolder  remained  behind  for  awhile.  Several,  appar- 
ently females,  kept  close  by  their  young  until  I  approached 
within  ten  feet  of  them,  when  their  courage  failed  and 
they  took  flight,  leaving  the  young  to  shift  for  themselves. 
Two  of  the  larger  young  birds  sought  refuge  on  an  out- 
lying rock,  separated  from  the  islet  by  a  little  channel. 
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taining  the  larger  young  were  trampled  down.  Two 
typical,  untrampled  nests  yielded  the  following  measure- 
ments, in  inches: 

Outer  diameter 22      19 

Inner  diameter 10         10 

Depth 4     4 

Height S>4 7 

Not  many  fish  were  lying  about  the  nests.  There  were 
too  many  hungry  mouths  to  be  filled  for  a  store  to  accu- 
mulate as  at  Pt.  Carmel  rookery. 

It  was  evident  that  sanitary  measures  were  not  in  vogue, 
for  the  decaying  bodies  of  several  birds  were  suffered  to 
remain  and  add  to  the  almost  intolerable  stench  of  the 
excrement  deposits.  Quantities  of  feathers  were  scat- 
tered about  and  there  were  myriads  of  flies.  Some  of 
the  flies  accompanied  us  in  the  boat  most  of  the  way  to 
Pt.  Pinos,  much  to  our  annoyance. 

On  the  27th  of  July  all  the  young  observed  during 
previous  visits  were  apparently  still  on  the  islet.  There 
were  also  a  few  eggs  and  a  few  young  recently  hatched. 
When  I  drew  near  them,  the  older  of  the  young  birds 
crowded  to  the  edge  of  the  islet  and  many  of  them  tumbled 
into  the  water,  where  they  seemed  to  be  as  much  at  home 
as  their  parents. 

Phalacrocoraz  pelagicus  resplendens.  Baird's  Cor- 
morant.— Save  a  solitary  one  seen  July  sth  about  a  mile 
south  of  Pt.  Pinos,  the  only  Baird's  Cormorants  observed 
were  those  at  the  Pt.  Carmel  rookery.  There  were  some 
twenty  pairs  nesting  in  the  crevices  on  the  sheltered  sides 
of  the  rock  facing  the  mainland.  They  were  inclined  to 
keep  apart  from  the  Brandt's  Cormorants,  most  of  them 
retreating  to  a  rocky  point  on  the  mainland  instead  of  join- 
ing the  raft  of  Brandt's  Cormorants  on  the  water.    They 
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were  shyer  than  their  larger  congener.  All  had  the  white 
patch  on  the  flanks,  but  in  some  it  was  larger  than  tn 
others-  No  young  birds  were  discovered.  The  eggs 
examined,  however,  appeared  to  be  well  advanced  toward 
the  hatching  point. 

Pelecanus  califoroicus.  California  Brown  Peli- 
can.— In  June  it  was  rather  common.  Through  July 
and  August  it  increased  steadily  in  abundance,  toward 
the  last  becoming  one  of  the  most  conspicuous  birds  of  the 
bay. 

Histrionicus  histiionicus.  Harlequin  Duck. — On 
July  7th  an  adult  male,  on  its  way  down  the  coast,  was 
captured  as  it  was  rounding  Pt.  Pinos.  It  was  followed  a 
short  time  after  by  a  second  individual. 

Oidemia  deglandi.  White-winged  Scoter. — Both 
seasons  White-winged  Scoters  were  quite  common  off  the 
sandy  beaches  during  the  latter  half  of  June.  They  were 
present  at  intervals  during  July  and  August.  During  the 
closing  half  of  August  birds  apparently  began  to  arrive 
from  the  breeding  grounds. 
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Fulica  americana.  American  Coot. — A  few  appar- 
ently bred  at  a  lagoon  behind  the  dunes,  about  a  mile 
north  of  Monterey,  for  they  were  found  there  the  middle 
of  June. 

Crymophilus  fulicarius.  Red  Phalarope. — One  was 
handed  to  me  alive  on  the  morning  of  August  2d.  I  was 
told  that  it  swam  into  the  little  cove  at  the  Seaside  Lab- 
oratory and  climbed  upon  a  rock,  where  it  was  struck 
with  an  oar  and  captured.  It  was  an  adult  female,  and 
retained  much  of  the  nuptial  plumage.  It  was  appar- 
ently in  good  health.  An  adult  male  was  taken  on  the 
25th.  On  the  27th  an  extensive  wave  of  these  Phala- 
ropes  passed  the  vicinity  of  Monterey. 

Phalaropus  lobatus.  Northern  Phalarope. — Ap- 
pearing July  nth,  the  Northern  Phalarope  became  very 
abundant  during  August  as  a  transient  migrant. 

Ereunetes  occidentalis.  Western  Sandpiper. — A 
male  in  high  plumage  was  taken  July  i8,  1892,  on  the 
beach  north  of  Monterey.  It  was  with  a  company  of 
Snowy  Plovers. 

Symphemia  semipalmata  inornata.  Western  Wil- 
let. — About  two  miles  north  of  the  buoy  a  female  was 
secured  August  17th  from  a  company  of  three  that  were 
flying  toward  Pt.  Santa  Cruz.  A  small  flock  going  in 
the  same  direction  was  seen  on  the  20th  near  the  same 
spot. 

Heteractitis  incanus.  Wandering  Tatler. — This 
Sandpiper  was  not  discovered  breeding  either  season. 
The  first  were  observed  about  the  middle  of  July.  They 
became  very  common  at  the  end  of  that  month,  frequent- 
ing the  rocks  just  above  the  surf. 
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Numeoius  longirostris.  Long-billed  Curlew. — In 
July,  Long-billed  Curlews  on  wing  began  to  be  con- 
spicuous about  the  bay,  evidencing  that  the  nesting  sea- 
son was  drawing  to  a  close  and  migration  was  under  head- 
way. 

Agialitis  vocifera.  Killdebk. — Killdeers  were  quite 
common  both  summers  in  marshy  situations. 

^gialitis  nivosa.  Snowv  Plover. — In  1892,  Snowy 
Plovers  were  found  commonly  on  the  sandy  beaches. 
The  last  of  June  of  that  season  fully  fledged  birds  of 
the  year  were  abroad,  A  female  taken  July  4th  contained 
ova  nearly  ready  for  the  shell. 

Aphriza  Tirgata.  Surf  Bird. — Besides  three  found  at 
Seal  Rocks  on  the  3d,  a  few  passing  migrants  were  noted 
at  intervals  during  August. 

Arenaria  interpres.  Turnstone. — A  female  was  capt- 
ured July  18,  1892,  on  the  beach  about  a  mile  to  the 
northward  of  Del  Monte. 

Arenaria  metanocephala.  Black  Turnstone. — Black 
Turnstones  were  first  met  with  on  the  2d  of  July,  about  a 
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(  SUPPLEMENT  I. ) 

BY    GEORGE    H.    HORN. 
[  With  Plate  xx.  ] 

The  following  additional  account  of  Coleoptera  from 
the  Cape  Region  of  Baja  California  is  the  result  of  the 
examination  of  new  collections  received  from  the  Califor- 
nia Academy  of  Sciences  since  the  publication  of  my  last 
paper.  The  result  is  the  addition  of  fifty- two  species, 
half  of  which  are  new.  The  collections  were  made  by 
the  expedition  sent  out  by  the  Academy  to  the  Cape  Re- 
gion and  the  Pacific  mainland  of  Mexico  during  the  month 
of  September,  1894. 

One  of  the  most  interesting  in  the  matter  of  distribu- 
tion is  a  specimen  which  I  am  compelled  to  refer  to  Cal- 
osoma  Sayiy  unfortunately  a  female  and  without  legs.  The 
discovery  of  the  male  may  prove  it  to  be  a  distinct  species. 

This  as  well  as  the  former  collections  from  the  Cape 
Region  of  Baja  California  contains  a  few  species  identical 
with  those  from  the  Pacific  mainland  of  Mexico,  indicating 
the  varied  origin  of  the  Cape  Region  fauna.  The  types 
will  be  found  in  the  collection  of  the  Academy  of  Sciences 
in  San  Francisco. 

CARABID^. 

*Calosoma  Sayi  Dej.  The  unique  female  is  rather 
smaller  than  those  found  in  the  States.  Pennsylvania  to 
Texas.     San  Jos^  del  Cabo. 

Dyschirius  truncatus  Lee.  Colorado,  Nevada,  Cal- 
ifornia, Arizona.     San  Jose  del  Cabo. 


*  On  the  day  after  the  proof-sheets  of  these  pages  left  me  a  male  of  the 
C€Uo9anuL  Sayi  was  received,  enabling  me  to  state  with  certainty  that  it 
agrees  in  all  details  with  the  forms  from  the  Atlantic  region. 

9d  Sxa.,  Vol.  V  (  16 )  JtUy  19,  1895. 
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Bembidium  jucundum  n.  sp.  San  Jos6  del  Cabo,  Si- 
erra San  Lazaro. 

Pristonvchus  complanatus  Dej.  More  decidedly 
black  than  the  specimens  from  California.  Probably  in- 
troduced through  commerce.  Europe,  California,  San 
Josti  del  Cabo. 

EuPHORTicus  PUBBSCENS  Dej.  The  unique  example 
is  of  the  Central  American  type  mentioned  by  Bates  in 
which  the  surface  is  decidedly  brassy  and  the  thorax 
slightly  broader  with  more  arcuate  sides.  Occurs  from 
North  Carolina  southward  through  Mexico  to  Santa  Cath- 
arina,  Brazil.     San  Jose  del  Cabo. 

Tetragonoderus  pallidus  Horn.  San  Diego,  Cal., 
Tucson,  Ariz.     Sierra  El  Taste. 

Tetragonodkrus  fasciatus  Hald.  Eastern  United 
States  from  Michigan  southward,  Texas,  Arizona,  south- 
ern California.     San  Jose  del  Cabo. 

Apenes  LuciDULA  Dej.  The  specimen  referred  to 
this  name  is  duller  than  usual  and  the  surface  sculpture 
better  marked.      From  the  method  of  variation  of  the 
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SILPHID^. 

SiLPHA  TRUNCATA  Sav.  Kansas,  New  Mexico.  Si- 
erra  San  Lazaro. 

SCYDM^NID^. 

EuMiCRUS  LUCANUs  n.  sp.  Arizona.  San  Jos^  del 
Cabo. 

COCCINELLID^. 

ScYMNUS  coLLARis  Mels.  Canada  to  Texas.  San 
Jos^  del  Cabo. 

ScYMNUs  ciNCTUs  Lec.  (suturalis  Lee.)  Louisiana 
west^'ard  to  Los  Angeles.     San  Jose  del  Cabo. 

ScYMNUS  ARDELio  Horn.  Separated  by  me  from  the 
series  formerly  called  marginicollis  from  which  it  differs 
in  usually  red  legs  and  the  absence  of  tubercle  on  first 
ventral  of  male.  California,  Arizona.  San  Jos^  del 
Cabo. 

CRYPTOPHAGID/E. 

ToMARUs  BisiGNATUS  n.  sp.     San  Jose  del  Cabo. 

DERMESTIDyE. 

Attagenus  piceus  Oliv.  Cosmopolitan.  Sierra  San 
Lazaro. 

HISTERID/E. 

Paromalus  (Carcinops)  viridicollis  Mars.  To  this 
is  referred  P,  mimeticus  Horn.  Arizona,  Mexico.  Si- 
erra Laguna. 

Saprinus  oregonensis  Lec.  The  unique  differs  from 
typical  forms  in  having  the  punctures  of  the  apex  less 
extended  toward  the  humeri.  Oregon,  California.  Si- 
erra San  Lazaro. 

DASCYLLID/E. 

Scirtes  humeralis  n.  sp.     San  Jose  del  Cabo. 
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ELATERID^. 

HoRiSTONOTUS  DBNSUS  Lec.  Sierra  San  Lazaro  and 
San  Jos^  del  Cabo. 

LAMPYRID*. 

Malthodes  lucanus  n.  sp.     San  Jos^  del  Cabo. 
Telegeusis  dhbilis  n,  g.,  n.  sp.     Sierra  San  Lazaro. 

CLERID^. 

Crbgya  vetusta  Spin.  Pennsylvania  to  Missouri. 
San  Jos^  del  Cab6. 

Hydnocera  discoidea  Lec.  Very  variable  in  its  col- 
oration. Texas,  Arizona.  Calmalli  Mines  and  Sierra 
San  Lazaro. 

PTINlDvE. 

GiBBiuM  SCOTIA5  Scop.  Europe,  Atlantic  States. 
San  Jos^  del  Cabo. 

PiTNUS  PVGM.«us  Ghm.  By  error  this  appears  in  the 
previous  list  as  a  Ptinus. 

PASSALID.1G. 

Neleus   tlascala    Perch.     Mexico-       San    los^   del 
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CHRYSOMELIDiC. 

Lbma  TRIL.INEATA  Oliv.  Atlantic  States,  Texas,  Ari- 
zona, Mexico.     San  Jos^  del  Cabo. 

Lbma  omogera  Horn.  This  species  varies  with  the 
elytra  entirely  yellow. 

Griburius  MONTEZUMA  Suff.  The  generic  name  Sco- 
lochnis  is  adopted  by  European  authors,  although  three 
years  posterior  to  Haldeman's  name.  Suffrian  (Linn. 
Ent.,  vii,  p.  104)  suppresses  the  older  name  for  no  valid 
reason.     Arizona,  Mexico.     San  Jos^  del  Cabo. 

Metacolaspis  conspersa  n.  sp.    San  Jos^  del  Cabo. 

CoLASPis  MOSSTA  n.  sp.     San  Jos^  del  Cabo. 

Blepharida  atripennis  n.  sp.     San  Jose  del  Cabo. 

Calligrapha  ancoralis  Stal.  Mexico,  Sierra  San 
Lazaro. 

Crepidodera  peninsularis  n.  sp.    San  Jose  del  Cabo. 

PsYLLiODES  convexior  Lec.  Atlantic  States,  Texas, 
Nevada  and  California.     San  Jos^  del  Cabo. 

bruchid^. 

Bruchus  distinguendus  Horn.  Florida,  Arizona. 
Sierra  San  Lazaro. 

TENEBRIONIDiB. 

Triphalus  cribricollis  n.  sp.     Miraflores. 

EuRYMETOPON  PUNCTULATUM  Lec.  By  an  oversight, 
this  species  appears  twice  on  page  347  of  my  previous 
paper. 

ANTHICID^. 

Xylophilus  brunnipennis  Lec.  Canada,  Georgia, 
Arizona,  California.     El  Taste,  La  Paz. 

Macrobasis  languid  a  n.  sp.     San  Jos^  del  Cabo. 
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CURCUL10NID-«. 

Cleonus  quadrilineatus  Chev.  Kansas.Texas,  New 
Mexico,  Arizona.     Sierra  San  Lazaro. 

Otidocephalus  alternatus  n.  sp.     La  Paz. 

Otidocephalus  sparsus  n.  sp.  Cape  Region,  probably. 

CoNOTRACHELus  LucANUs  n.  sp.     Sao  Jos^  del  Cabo. 

Zascelis  oblonga  n.  sp.  Arizona.  Sierra  San  La- 
zaro. 

CoPTURUS  sobrinus  n.  sp.  La  Paz,  Sierra  San  La- 
zaro, Sierra  El  Taste. 

SCOLYTID-E. 

XvLEBORUS  sp.  Closely  related  to  xylographus,  and  a 
little  larger.     One  specimen.     San  Jos^  del  Cabo, 

DESCRIPTIONS    OF    NEW    SPECIES, 

The  following  pages  contain  descriptions  of  those  indi- 
cated as  new  in  the  preceding  list,  together  with  notes  on 
some  previously  recorded.  I  have  availed  myself  of  the 
kind  permission  previously  accorded  by  the  publication 
committee  and  have  added  descriptions  of  a  few  species 
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oblong  oval,  one-third  longer  than  wide,  humeri  obtuse, 
disc  feebly  convex,  stria?  composed  of  moderate  punctures 
not  closely  placed,  obliterated  at  apical  third,  sutural  stria 
at  apical  half  and  the  eighth  impressed,  the  latter  distant 
from  the  margin,  third  interval  finely  bipunctate,  punctures 
near  the  third  stria.  Body  beneath  smooth  and  shining. 
Legs  and  coxae  yellowish  testaceous.  Length,  .14  inch; 
3.5  mm. 

This  pretty  little  species  belongs  to  the  group  xv,  as  de- 
fined by  Dr.  LeConte  (Proc.  Acad.  Phil.,  1857,  p.  5), 
containing  axillare^  quadrimaculatum  etaL ,  to  which  group 
B.  spharoderum  and  eye  I  odes  Bates  (Biol,  i,  pp.  147  and 
290)  probably  belong.  In  fact,  the  present  species  seems 
closely  allied  to  ey  el  odes. 

Two  specimens.  San  Jose  del  Cabo  and  Sierra  San 
Lazaro. 

Cymindis  californica  n.  sp. 

Piceous  feebly  shining,  elytra  paler,  legs  testaceous. 
Antennae  brownish,  basal  joint  paler.  Head  not  closely 
punctate.  Thorax  distinctly  broader  than  long,  trape- 
zoidal, sides  arcuate  in  front,  slightly  sinuate  posteriorly, 
hind  angles  distinct,  not  prominent,  side  margin  not  trans- 
lucent nor  reflexed,  disc  very  feebly  convex,  coarsely 
punctate  at  sides  and  base,  more  sparsely  at  middle, 
median  line  fine,  sutural  margin  with  three  setae,  the  mid- 
dle one  short.  Elytra  very  finely  striate,  striae  with  fine 
indistinct  punctures,  intervals  flat,  indistinctly  alutaceous 
and  with  one  series  of  irregularly  placed  punctures,  each 
with  a  very  short  hair.  Body  beneath  piceous,  very 
sparsely  punctate.     Length,  .30  inch;   7.5  mm. 

A  small  species  without  translucent  side-margin  to  the 
thorax  and  with  the  thorax  very  distinctly  wider  than  long. 
It  is  therefore  more  allied  to  unicolor  than  any  other  in 
our  fauna.     The  latter  has,  however,  but  one  lateral  set- 
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igerous  puncture  and  the  side  margin  of  thorax  distinctly 
reflexed  and  the  disc  convex  and  coarsely  closely  punc- 
tate. The  elytral  intervals  are  also  closely  punctate.  In 
the  present  species  the  side  margin  of  the  thorax  is  not  at 
all  reflexed  and  the  disc  as  fiat  as  in  Apenes  nebulosa. 

One  specimen.  San  Luis  Obispo.  (Chas.  Fuchs.) 
This  is  the  6rst  instance  of  the  occurrence  of  Cymindis 
in  California. 

Apenes  limbata  n.  sp. 

Form  of  nebulosa,  head  and  thorax  rufo-testaceous, 
elytra  piceous  with  a  broad  lateral  pale  margin,  a  humeral 
lunule  and  a  somewhat  sinuous  band  near  the  apex  testa- 
ceous. Antennfe  pale.  Head  finelyruguloseandsparsely 
finely  punctate.  Thorax  alutaceous,  faintly  wrinkled  and 
very  sparsely  punctulate,  median  line  distinct  from  base 
to  apex.  Elytra  with  fine  striae,  finely  punctulate,  inter- 
vals distinctly  alutaceous,  sparsely  minutely  punctulate. 
Body  beneath  and  legs  testaceous,  abdomen  piceous, 
paler  at  middle.     Length,  .30  inch;   7.5  mm. 

The  pale  lateral  border  covers  the  outer  three  intervals. 
The  hiimeral  liinule  is  like  that  of  many  Cicindela-.    The 
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Hydrocharis  Rickseckeri  n.  sp. 

Oblong  oval,  slightly  broader  behind  the  middle,  form 
of  casluSy  beneath  black,  above  piceous  with  olivaceous 
tinge,  margin  of  thorax  and  elytra  yellow.  Antennae,  legs 
and  palpi  yellow,  the  trochanters  piceous.  Head  finely 
punctulate.  Thorax  finely  punctulate  with  three  groups 
of  coarse  punctures,  one  near  the  front  angle,  a  second 
oblique  line  each  side  of  middle  in  front,  a  third  more  nu- 
merous from  the  middle  of  the  side  obliquely  backward. 
Elytra  minutely  punctulate  with  the  usual  series  of  coarse 
punctures.  Prosternum  not  prolonged  at  apex.  Tarsal 
claws  abruptly  bent,  with  a  broad  lobe  at  base.  Length, 
.46  inch;    11.5  mm. 

The  yellow  lateral  border  of  the  thorax  is  narrow  and 
well  defined,  that  of  the  elytra  broader  but  not  sharply 
limited. 

One  specimen.  Harris'  Pond,  near  Santa  Rosa,  Cal. 
Ricksecker. 

The  species  of  Hydrocharis,  four  in  number,  equally 
divided  between  the  Atlantic  and  Pacific  regions.  They 
are  as  follows : 

Prostemnm  prolonged  in  point  behind  the  ooxaB. 

MaxiUary  palpi  long.  castus. 
Prostemnm  not  prolonged. 

Pioeuns  with  entire  border  yellow.  Richucktri. 

Pioeons  slightly  bronzed.  obtutatuB. 

Surface  pale  glaucous  green.  glaucut. 

Cercyon  rufescens  n.  sp. 

Oval,  convex,  form  of  iristis^  rufescent  moderately 
shining.  Head  and  thorax  sparsely  finely  punctate. 
Thorax  without  basal  marginal  line.  Elytra  without 
impressed  striae  but  with  rows  of  moderate  punctures  not 
closely  placed,  the  eighth,  ninth  and  tenth  rows  with 
the  punctures  deeper  and  closer  for  part  of  their  length ; 
intervals  flat,  equal  in  width,  irregularly  biseriately  punc- 
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tate.  Body  beneath  colored  as  above.  Metasternal  area 
not  well  defined,  moderately  coarsely  punctate.  Meao- 
sternum  oval,  acute  in  front,  coarsely  punctured.  Pro- 
sternum  strongly  carinate.     Length,  .08  inch;   2  mm. 

From  its  form  and  the  fact  that  the  head  is  vertical  the 
species  seems  best  placed  near  tristis  and  jloridanus,  but 
it  differs  from  all  of  that  series  by  its  pale  color,  which  is 
not  due  to  immaturity.  At  first  glance  it  would  be  taken 
for  an  Olibrus. 

One  specimen.     Sierra  San  Lazaro. 

Anisotoma  Merkeliana  n.  sp. 

Oval,  slightly  oblong,  moderately  robust,  piceous  black, 
shining.  Antennje  rufortestaceous,  the  outer  three  joints 
piceous.  Head  sparsely  punctate  but  with  four  large 
vertical  punctures  in  a  transverse  row.  Thorax  more 
than  twice  as  wide  as  long,  sides  strongly  arcuate,  hind 
angles  broadly  rounded,  disc  sparsely  punctate  with  a 
few  coarse  punctures  along  the  base.  Elytra  moderately 
coarsely  striato-punctate,  intervals  flat,  minutely  sparsely 
punctulate,  the  intervals  3-5-7-9  with  the  usual  series  of 
very  coarse    distant   punctures.     Body  beneath  piceous 
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EuMicRUS  LUCANUS  n.  sp. 

Reddish  brown,  sparsely  clothed  with  paler,  semi-erect 
hair.  Antennae  slender  longer  than  half  the  body,  fifth 
joint  as  long  as  the  preceding  two  and  slightly  longer 
than  the  two  following.  Head  shining,  very  minutely 
sparsely  punctate.  Thorax  longer  than  wide,  apex  nar- 
rower than  base,  sides  regularly  arcuate,  widest  one-third 
from  apex,  disc  convex,  sparsely  and  minutely  punctu- 
late,  at  base  moderately  quadrifoveolate.  Elytra  not 
wider  at  base  than  the  thorax,  a  slight  depression  within 
the  humeri,  widest  at  middle,  disc  convex,  surface  indis- 
tinctly punctulate.  Tarsi  slender,  longer  than  half  the 
tibiae.     Length,  .06  inch;    1.5  mm. 

The  male  has  the  anterior  tarsi  slightly  dilated. 

This  species  is  evidently  allied  to  comtnilitonisy  as  de- 
scribed and  figured  by  Dr.  Sharp  (Biol.  11,  pt.  i,  p.  67, 
pi.  2,  fig.  22),  but  is  of  more  elongate  form  and  with 
more  slender  antenna?. 

One  specimen.  San  Jose  del  Cabo,  with  which  I  as- 
sociate two  from  Arizona  in  my  cabinet. 

There  are  now  six  species  of  this  genus  known  in  our 
faunal  limits — grossus^  Motschtilskii^  vcstalis^  Casey i,  luca- 
nus  and  Zimmermanni.  The  latter  species  has  for  a 
synonym  punciatus  Casey.  The  genus  Cholerus  has,  in 
Mexico,  half  more  species  than  Eumicrus,  but  none  are 
yet  known  to  me  from  our  fauna.  E.  Caseyi  Brend., 
which  is  unknown  to  me,  is  remarkable  in  its  polished 
surface. 

PiESTUs  EXTiMUS  Sharp  (Biol,  i,  pt.  2,  p.  713). 

Through  the  kindness  of  Mr.  Ricksecker  I  have  a  spec- 
imen which  I  refer  to  this  species,  collected  in  Arizona. 
The  type  is  from  Chihuahua.  P.  erythrofus  Er.  is  said 
by  Fauvel  (Bull.  Soc.  Linn.,  Norm.,  ix,  p.  29)  to  have 
occurred  at  Opelousas. 
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Zalobius  Lec.  Trans.  Am.  Eot.  See.  v,  p.  49,  March, 
1874. 

This  genus  is  introduced  with  the  desire  to  give  sketches 
of  the  head  and  thorax  of  the  two  known  species.  At 
the  same  time  some  additional  characters  will  be  made 
known  and  a  new  form  allied  to  Zalobius  described. 

The  two  species  differ  greatly  in  the  form  of  the  thorax, 
as  will  be  seen  by  reference  to  the  plate.  On  both  the 
disc  is  quadricostate,  the  costs  abbreviated  and  indistinct 
in  spinicollis,  entire  and  well  marked  in  serricollis. 

The  terminal  joint  of  the  maxillary  palpi  is  scarcely 
twice  as  long  as  the  third  joint,  although  Dr.  LeConte 
gives  it  greater  length.  The  gular  sutures  coalesce  at 
their  middle,  forming  but  one,  as  will  be  observed  in  all 
the  genera  in  our  fauna  of  the  sub-tribe  Coprophilini,  of 
which  Zalobius  is  a  member,  as  stated  by  LeConte.  The 
outer  iive  joints  of  the  antennae  are  described  as  rather 
abruptly  wider  (Class.  Col.  N.  A.,  ed.  1883,  p.  103), 
while  in  Syntomium  but  three  joints  are  so.  While  thia 
character  is  fairly  good,  it  will  be  observed  that  the 
structure  of  the  joints  themselves  affords  a  more  certain 
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These  characters  have  been  passed  in  review  with  the 
view  of  suggesting  a  modification  of  the  arrangement  of 
the  genera  of  Coprophilini  as  represented  in  our  fauna. 
In  the  table  of  the  classification  above  quoted  the  **Oxy- 
telini  genuini  "  and  *'  Coprophilini,"  as  defined  by  Erich- 
son  (Staph.,  p.  30),  have  been  included  in  one  group, 
Oxyteli,  but  it  now  seems  to  me  better  to  revert  to  the 
Erichson  method  and  separate  the  genera  with  five-jointed 
tarsi  from  those  with  but  three. 

The  genera  may  be  arranged  in  the  following  manner: 

Tibiae  spinnlose  on  the  outer  edge. 

Antennn  gradually  thicker,  the  outer  fi^e  joints  with  sensitiTe  punctu- 
ation and  pubescence.  Coprophiltu. 
Tibi»  not  spinulose. 
ICazillary  palpi  rather  short  and  stout,  the  terminal  joint  shorter  than 
the  third.     Antennas  with  three  outer  joints  obviously  wider. 

Sfntomium, 
liaxiUary  palpi  rather  slender  and  elongate,  the  terminal  joint  longer 
than  third. 
Gular  sutures  confluent  at  middle. 

ICiddle  coxaB  cavities  confluent.    AntennsB  not  stouter  externally.    Elytra 

not  oostate.  DeUtuter, 

ICiddle  coxflB  cavities  distinctly  separated. 

Antennae  with  outer  five  joints  stouter.     EUytra  distinctly  costate. 

Zalobiu9. 
Oular  sutures  separated  their  entire  length.     Middle  coxae  cavitiee  sepa- 
rated. 
ICaxiUary  palpi  very  slender.     Outer  four  joints  of  antennae  stouter. 
Elytra  costate.  Aaemohiua, 

Zalobius  is  represented  by  two  species. 

Zalobius  spinicollis  Lee.  Trans.  Am.  Ent.  Soc, 
v,  1874,  P-  49- 

Occurs  from  Vancouver  southward  to  Santa  Clara 
(Ricksecker).     PI.  xx,  fig.  8. 

Zalobius  serricollis  Lee.  Loc.  and  cit.,  1875,  P« 
170. 

Collected  by  me  at  Fort  Tejon,  not  Owens  Valley,  as 
stated  by  LeConte.     PI.  xx,  fig.  9. 
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ASBMOBIUS    n.  g. 

Form  elongate,  much  depressed,  surface  moderately 
shining.  Head  moderate  in  size,  scarcely  longer  than 
wide,  slightly  prolonged  behind  the  eyes,  very  abruptly 
constricted,  the  occiput  not  elevated  transversely  at  the 
constriction.  Mandibles  moderately  prominent,  acute  at 
tip,  toothed  at  middle.  Labrum  transverse,  truncate. 
Maxillary  palpi  long  and  slender,  the  last  joint  a  Kttle 
longer  than  the  third.  Antennae  slender,  first  joint  cylin- 
drical, stout,  second  shorter  and  more  slender,  third  very 
slender  and  nearly  as  long  as  the  first  two,  joints  four  to 
seven  equal  in  length,  slender,  slightly  thickened  at  their 
distal  end,  joints  one  to  seven  glabrous  with  few  hairs, 
joints  eight  to  ten  quadrate,  broader,  eleventh  more  elon- 
gate, joints  eight  to  eleven  densely  punctulate  and  pubes- 
cent. Prolhorax  with  sides  explanate  and  serrate.  Ely- 
tra quadrate,  emarginate  at  base,  apex  truncate,  acutely 
notched  each  side,  disc  costate.  Abdomen  depressed, 
gradually  narrowed  to  apex,  sides  widely  margined.  Mid- 
dle coxae  separated.  Legs  slender,  tibiae  not  spinulose. 
Tarsi   slender,  J9ints   one  to  four   nearly  equal,   fifth   as 
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two-thirds,  the  latter  the  entire  length  of  elytra.  Abdo- 
men longer  than  the  elytra,  sparsely  punctate,  with  short 
golden  hairs.  Prothorax  beneath  with  few  very  coarse 
punctures  at  middle,  polished  at  the  sides,  abdomen 
sparsely  punctate  gradually  more  closely  to  apex. 
Length,  .17  inch;   4.5  mm.     PI.  xx,  fig.  10. 

Male.  Last  ventral  with  a  deep  oval  emargination,  the 
face  of  the  segment  slightly  flattened. 

The  genus  Asemobius  proposed  above  is  allied  to  Za- 
lobius,  but  differs  in  having  the  gular  sutures  separated 
and  by  the  terminal  joint  of  the  maxillary  palpus  scarcely 
longer  than  the  preceding  joint.  The  occiput  may  be 
retracted  under  the  apical  margin  of  the  thorax,  but  in 
Zalobius  the  occiput  is  elevated  above  the  neck,  so  that 
it  applies  against  the  edge  of  the  thorax. 

One  specimen.  California  without  special  locality, 
but  I  think  given  me  by  Mr.  L.  E.  Ricksecker. 

TOMARUS    BISIGNATUS    n.   Sp. 

Pale  fusco- testaceous,  each  elytron  with  a  small  pice- 
ous  spot  centrally  placed,  form  of  -pulchcUus  but  somewhat 
more  acute  behind,  surface  with  moderately  coarse  pu- 
bescence. Head  moderately  coarsely,  not  closely  punc- 
tate. .  Thorax  twice  as  wide  as  long,  slightly  narrower  at 
apex,  sides  moderately  arcuate,  disc  convex  more  coarsely 
and  less  densely  punctate  than  the  head,  basal  foveas  well 
marked.  Elytra  punctate,  the  punctures  somewhat  larger 
and  more  distant  than  those  of  the  thorax,  verv  much  finer 
and  nearly  obliterated  at  apex.  Body  beneath  darker 
than  above,  sparsely  finely  punctulate.  Legs  pale. 
Length,   .06  inch;    1.5  mm. 

Camp  Grant,  Arizona;   San  Jose  del  Cabo. 

The  species  of  Tomarus  are  not  numerous  and  may  be 
distinguished  in  the  following  manner: 
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Elytra  uoanelj  pnnotatfl,  pnbMoence  ao«r»e. 

HargiD  of  thoTsi  oontinnoiiB;  each  elytron  with  a  amall  piceona  apot  •( 
center.  bUignatvt. 

Uargin  of  thorax  irregular;  each  eljtrou  with  a  piceona  incomplete  band 
at  middle,  a  piceoaa  area  near  the  apex.  kirltlliu. 

Eljtra  Bneljr  pnnotate  or  nearly  amoolh;  pnbesoenoe  fine. 

Thorax  Dot  wider  in  tront,  anterior  angles  obtnae;  elytral  pnnotnrea 
distinct.  ptikheltut. 

Thorax  distinctl;  wider  in  front,  anterior  angles  Irnncate;  elytra]  punc- 
tuation almost  enlirel;  obliterated;  testaceons,  each  elytron  with  a 
tnnBTenie  pioeoui  apot  at  middle  ot  tbe  side  margin.  acutnt. 

Specimens  oi  pulchellus  have  been  collected  in  Arizona 
and  at  Los  Angeles  (Coquillett). 

SCIRTES    HUMERALIS    n.   Sp. 

Oval,  slightly  oblong,  piceous,  moderately  shining, 
head  and  thorax  rufescent,  a  reddish  band  along  the  side 
margin  from  the  humerus  one-third  to  apex,  each  elytron 
with  an  indefinite  paler  area  at  apex,  surface  sparsely 
fulvo-pubescent.  Antennae  testaceous,  gradually  darker 
to  tip.  Head  rufescent,  sparsely  punctate,  occipital  re- 
gion narrowly  piceous.  Thorax  sparsely  punctate.  Scu- 
tellum  rufescent,  piceous  at  middle,  punctate.  Elytra 
slightly  more  coarsely  punctate  than  the  thorax.     Body 
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with  few  scattered  punctures.  Elytra  as  long  as  the 
body,  scabrous,  sparsely  pubescent.  Length,  .10  inch; 
2.5  mm. 

Afale.  Last  ventral  large  parallel,  curved  upward, 
channeled  its  entire  length,  acutely  notched  at  tip.  Last 
dorsal  oval  without  processes.     PI.  xx,  fig.  2. 

Allied  most  closely  to  cnrvatus  Lee,  but  differs  in  the 
male  characters,  its  color  and  by  the  shorter  third  joint  of 
the  antennae. 

One  specimen.     San  Jos6  del  Cabo. 

Mastinocerus  opaculus  n.  sp. 

Slender,  luteous  yellow,  abdomen  piceous  the  last  two 
segments  yellow,  surface  very  sparsely  pubescent.  Head 
scabro-punctate,  but  indistinctly.  Thorax  similar  in  form 
to  that  of  texanus  but  less  arcuately  produced  at  apex, 
surface  opaque  very  finely  granular,  with  sparsely  placed 
indistinct  punctures.  Elytra  opaque,  the  disc  very  flat, 
surface  minutely  scabrous.  Venter  shining,  sparsely 
punctate  and  pubescent.     Length,  .18  inch;   4.5  mm. 

Closely  resembles  texanus  but  is  much  smaller,  the 
dorsum  more  flat  and  the  surface  opaque  without  very 
decided  sculpture. 

Arizona,  southern,  but  locality  unknown. 

Mr.  Gorham  (Biol.  Cent.  Am.,  iii,  pt.  2,  p.  106)  seems 
to  have  the  opinion  that  our  species  are  not  congeneric 
with  the  Chilian  form  described  by  Solier.  The  antennae 
of  the  latter  are  said  to  have  the  eleventh  joint  biramose. 
While  it  is  possible  that  such  a  character  may  be  found, 
all  instances  heretofore  mentioned  have  been  found  erro- 
neous on  second  examination.  Mr..  Gorham  admits  that 
Cenophengus  is  related  to  Mastinocerus,  because  the  sec- 
ond and  third  joints  of  the  antennae  are  short  and  without 
rami.  This  is  equally  true  of  both  the  Mastinocerus  of 
our  fauna. 

SD  Sxm.,  Vol..  V.  (  16  )  July  19.  1896. 
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The  most  remarkable  opinion  of  Mr.  Gorham  is  the 
placing  of  these  genera  together  with  Pterotus  (which  he 
does  not  know)  in  the  Lymexylonidfe.  To  carry  the 
idea  to  its  legitimate  extent,  Phengodes,  Zarhipis  and 
Tytthonyx  must  also  take  the  same  course. 

TELEGEUSIS    n.  g. 

Facies  of  a  Malthinus,  slender  depressed.  Head  oval, 
abruptly  prolonged  in  front  of  the  eye  in  a  short  muzzle, 
the  clypeal  region  abruptly  detlexed  but  not  distinctly 
separated  from  the  front,  behind  the  eyes  the  head  is 
feebly  arcuately  narrowed.  Eyes  prominent,  finely 
granulated,  distant  from  the  thorax.  Antennae  in  front 
of  the  eyes  inserted  in  the  angle  of  the  muzzle  formed 
by  the  deflexed  clypeus,  eleven  jointed  (female) 
first  joint  stout,  conical,  longer  than  the  next  two 
together,  second  joint  short,  stout,  shorter  than  the 
third,  fourth  longer  than  third,  five  to  ten  very  slightly 
shorter,  eleventh  longer  and  fusiform.  Labrum  short  and 
broad,  anterior  edge  bisinuate.  Mandibles  falciform  but 
not  prominent,  acute  at  tip.  Mentum  small,  pentagonal. 
Labial  palpi  thrte,  ni;i\illary  palpi  four-jointed,  the  basal 
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long  as  the  next  two,  fourth  scarcely  bilobed.     Claws 
simple.     Body  with  well  developed  under- wings. 

Telegeusis  debilis  n.  sp. 

Form  slender,  resembling  Mathinus,  testaceo-piceous, 
moderately  shining,  sparsely  clothed  with  short  semi-erect 
yellowish  hairs.  Head  sparsely  indistinctly  punctate. 
Thorax  quadrate  with  obtuse  angles,  apex  truncate,  base 
arcuate,  sides  slightly  sinuate  at  middle,  disc  feebly  con- 
vex with  scarcely  evident  sparse  punctuation,  in  each  an 
gle  a  distinct  depression.  Elytra  half  the  length  of  abdo- 
men, broader  at  base  than  the  thorax,  humeri  rounded, 
surface  sparsely  punctate  becoming  gradually  granulate 
and  at  apex  densely  granulate.  Abdomen  above  sparsely 
punctate,  the  three  basal  segments  almost  entirely  smooth, 
beneath  more  closely  punctate.  Legs  and  coxae  yellow- 
ish.    Length,  .22  inch;   5.5  mm.     PL  xx,  fig.  i. 

In  this  genus  we  doubtless  have  our  first  representative 
of  the  tribe  Drilini.  It  is,  however,  remarkable  in  the 
length  of  the  terminal  joint  of  the  palpi,  nothing  at  all  ap- 
proaching it  is  known  to  me  in  the  entire  order  of  Cole- 
optera.  The  insect  seems  most  nearly  allied  to  Drilus, 
but  in  the  absence  of  the  male  nothing  positive  can  be  as- 
serted. 

Sierra  San  Lazaro. 

Attalus  setosus  Horn,  Proc.  Cal.  Acad.  Sci.,  iv,  p. 
381. 

This  species  was  described  from  an  unusually  pale 
colored  specimen.  Others  recently  received  show  that 
the  color  may  be  entirely  piceous,  faintly  bronzed.  Others 
have  simply  a  pale  humeral  spot,  which  extends  and  widens, 
covering  nearly  the  entire  elytral  surface,  except  narrow 
sutural  and  marginal  piceous  stripes.  It  is  easily  known, 
however,  in  all  its  varieties  by  the  short  erect  setse. 
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In  addition  to  San  Jos^  del  Cabo,  it  occurs  at  Miraflores, 
Sierra  El  Chinche,  Santo  Domingo  del  Taste  and  Sierra 
San  Lazaro. 

OCHOD^/GUS    PENINSULARIS  n.  Sp. 

Oval,  slightly  oblong,  fulvo-testaceous,  sparsely  clothed 
with  short  fulvous  hair.  Antennse,  except  the  6r8t  two 
points,  piceous.  Head  very  coarsely  punctate,  occiput 
slightly  piceous,  clypeus  oval  at  middle,  slightly  sinuate 
each  side,  the  margin  narrowly  reflexed,  front  not  tuber- 
culate.  Thorax,  fully  twice  as  wide  as  long,  disc  convex, 
not  closely  granulate,  a  vague  median  depression  posteri- 
orly. Elytra  about  one-fourth  longer  than  broad,  the 
strise  feebly  impressed,  moderately  coarsely  and  closely 
punctate,  intervals  flat,  very  irregularly  biseriately  punc- 
tate.    Length,  .16-.22  inch.;   4-5.5  mm. 

The  mentum  is  a  little  longer  than  wide,  deeply  im- 
pressed its  whole  length  and  emarginate  in  front. 

In  the  six  specimens  examined,  in  which  both  sexes  are 
undoubtedly  represented,  I  find  no  armature  either  of  the 
femora  or  tibiae.  The  male  hind  tibise  are,  however, 
1   shorter  and  inort;  hairy.      This  species  is  most 


COLEOPTERA   OF    BAJA    CALIFORNIA  245 

densely  tuberculate,a  vague  median  impression  posterior- 
ly. Elytra  vaguely  striate,  punctures  of  striae  coarse  but 
not  close,  intervals  flat,  more  closely  and  finely  granulate 
than  the  thorax.     Length,  .18  inch. ;   4.5  mm. 

Mentum  broader  than  long,  deeply  concave,  the  apex 
emarginate. 

The  unique  before  me  is  a  female,  and  shows  no  arma- 
ture of  the  legs. 

This  species,  by  the  form  of  mentum  and  simple 
cl}rpeus,  is  not  especially  related  to  any  in  our  fauna.  In 
its  color  it  is  unique,  and  might  be  mistaken  for  an  On- 
thophagus. 

Pomona,  Cal.,  from  H.  C.  Fall. 

OCHOD^US    FRONTALIS  LeC. 

This  occurs  in  Coahuila,  Mex.  It  evidently  escaped 
Mr.  Bates'  observation,  unless  O — 4  (Lamellic.  p.  107) 

IS    It. 

Rhopalophora  bicincta  n.  sp. 

Black,  rather  dull,  elytra  with  a  basal  and  a  post-median 
slightly  arcuate  narrow  band  of  silvery  white  pubescence. 
Head  closely  punctate,  occiput  between  the  eyes 
smoother.  Antennas  (female)  yellow,  not  longer  than 
the  body,  joints  5-10,  gradually  shorter,  11  slightly 
longer  than  lo,  joints  8-10  slightly  serrate.  Thorax  as 
in  /?.  longtpes^  sparsely  punctate,  more  closely  on  the 
flanks,  surface  alutaceous,  beneath  more  shining,  slightly 
transversely  wrinkled  and  sparsely  punctate.  Elytra 
parallel,  scarcely  wider  than  the  thorax,  apices  obtuse  3 
or  4  dentate,  surface  closely  cribrate  punctate.  Body 
beneath  black,  shining,  sparsely  punctate  and  with  sparse 
hairs,  but  with  denser  patches  of  silvery  white  pubescence 
at  the  sides  of  mesosternum,  the  hind  angles  of  meta- 
stemum  and  at  the  sides  of  the  first  ventral  segment  along 
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the  suture.  I^^ga  piceo-testaceous,  the  tibiee  paler,  the 
femora  at  base  darker.     Length  .20  inch. ;   5  mm. 

This  species  is  placed  temporarily  in  the  genus  from  its 
very  close  resemblance  in  all  the  more  important  struc- 
tural details,  although  the  antennae  suggest  a  relationship 
with  the  Cleomenides,  as  defined  by  Lacordaire.  The 
antenna  are  not  setaceous  as  in  Rhopalophora,  but  rather 
filiform,  the  three  penultimate  joints  slightly  flattened  and 
aubseviate. 

The  specimen  at  my  disposal  is  a  female  and  unique, 
from  which  the  useful  parts  of  the  mouth  have  disap- 
peared. The  ornamentation  of  the  elytra  is  not  in  line 
with  Rhopalophorus,  and  it  seems  very  probable  that  the 
discovery  of  the  male  will  show  the  necessity  for  suggest- 
ing a  new  generic  name. 

One  specimen.     San  Jos^  del  Cabo. 

DySPHAGA   DEBILIS  n.  sp. 

Slender,  elongate,  pale  yellowish  testaceous,  abdo- 
men piceous.  Front  not  punctate,  neck  obsoletely  punc- 
tate. Thorax  a  little  wider  at  middle  than  long,  sides 
slightly    arcuate,    surface    dull,    not   distinctly    punctate. 
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Head  and  thorax  piceoan  black. 

Thorax  distinctly  pnuctate;  elytra  not  costulate.  Unuiptt. 

Thorax  »moother  bicallous  at  base.  Ictvia. 

Head  and  thorax  reddish  yellow;  elytra  piceous  and  distinctly  bicostulatc. 

bicolor. 
Pale  yellowish  testacecms,  elytra  bicostulate.  debilis. 

Metacolaspis  n.  g. 

Head  oval,  not  deeply  inserted,  eyes  free,  entire,  not 
very  convex,  oval,  finely  granulated;  front  feebly  sculp- 
tured, clypeus  not  distinctly  separated,  labrum  short, 
transverse.  Last  joint  of  maxillary  palpi  slender,  atten- 
uate at  tip,  longer  than  the  preceding  joint.  Antennas 
slender,  three-fourths  the  length  of  body,  first  joint  thick- 
ened, second  one  shorter  than  the  third,  joints  3-1 1  grad- 
ually slightly  longer.  Prothorax  transverse,  the  front 
angles  not  dentiform,  hind  angles  very  obtuse,  lateral 
margin  entire.  Scutellum  oval  obtuse  at  apex.  Elytra 
very  irregularly  substriately  punctate.  Prosternum  be- 
tween the  cox2e  twice  as  long  as  wide.  Legs  moderate 
in  length,  femora  slightly  fusiform,  the  tibiae  slender,  the 
four  posterior  feebly  emarginate  at  outer  angle  of  the 
tip.  Tarsi  moderate  in  length,  claws  deeply  bifid,  the  in- 
ner division  long  and  slender. 

The  insect  for  which  the  above  generic  name  is  pro- 
posed has  the  general  aspect  of  Colaspis  brunnea  except 
the  color.  It  is  certainly  allied  to  Metachroma  by  the 
structure  of  the  prothoracic  episterna,  the  bifid  claws  and 
the  emarginate  tibiae. 

From  Metachroma  it  differs  in  having  the  second  an- 
tt-nnal  joint  much  shorter  than  the  third.  The  other  two 
genera  are  from  Malacca  and  the  Philippine  Islands.  Pyro- 
pida  has  a  broad  prosternum  and  less  deeply  bifid  claws, 
Chrysopida  has  dentate  femora. 
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Metacolaspis  conspersa  n.  sp. 

Form  moderately  robust,  general  color  pale  yellowish- 
white,  antennce,  metapectus,  tibias  and  tarsi  piceous;  ely- 
tra brown  with  numerous  yellowish-white  spots  usually 
small,  irregularly  placed,  surface  glabrous.  Head  smooth. 
Thorax  one-half  wider  than  long,  sides  feebly  arcuate, 
front  angles  distinct,  hind  angles  obtuse,  surface  polished 
with  numerous  moderately  coarse  punctures  at  the  sides. 
Scutellum  smooth.  Elytra  wider  at  base  than  the  thorax, 
about  one-third  longer  than  wide,  sides  feebly  arcuate,  disc 
convex  with  closely  placed  deep  punctures,  substriately 
arranged  with  three  faintly  indicated  costse.  Body  beneath 
smooth,  sides  of  metapectus  finely  punctate  and  pubes- 
cent.    Length,  .16  inch;   4  mm. 

San  Jos6  del  Cabo. 

CCLASPIS   mcesta  n.  sp. 

Form  robust,  piceous,  upper  surface  feebly  dark- 
bronzed,  moderately  shining.  Antennae  piceous,  the  basal 
five  joints  gradually  paler.  Head  punctate,  less  closely 
on  the  occiput.     Thorax  twice  as  wide  as  long,  narrower 
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Blepharida  atripennis  n.  sp. 

Form  moderately  robust,  nifo-testaceous,  antennae, 
elytra,  tibice  and  tarsi  piceous  black.  Basal  joint  of  an- 
tennae testaceous  in  front.  Head  smooth.  Thorax  fully 
twice  as  wide  as  long,  slightly  narrowed  in  front,  front 
angle  slightly  nodiform,  hind  angle  obtuse,  disc  convex, 
smooth,  sparsely  finely  punctate.  Scutellum  smooth,  rufo- 
testaceous.  Elytra  slightly  wider  than  the  thorax,  oval, 
one-third  longer  than  wide,  convex,  surface  dull,  very 
finely  alutaceous,  irregularly  geminately  striato-punctate, 
the  punctures  not  coarse  nor  close.  Body  beneath  sparsely 
punctate,  slightly  pubescent  on  abdomen  and  sides  of 
metapectus.     Length,  .22  inch;   5.5  mm. 

While  the  species  is  placed  in  Blepharida  as  a  matter  of 
expediency,  there  does  not  seem  to  be  any  valid  character 
for  its  separation  from  that  genus.  The  only  other  species 
at  present  in  hand  is  our  rhois^  which  differs  in  some 
characters  from  those  given  by  Chapuis.  The  elytral 
sculpture  differs  notably  from  that  of  rhois^  but  several 
Mexican  species  resemble  it  in  this  respect. 

San  Jos^  del  Cabo. 

Crepidodera  peninsularis  n.  sp. 

Oval,  moderately  robust,  rufo-testaceous;  elytra  piceo- 
rufous  with  distinctly  aeneous  surface.  Head  smooth, 
antennas  darker  at  tip.  Thorax  twice  as  wide  as  long, 
slightly  narrowed  in  front,  anterior  angles  truncate,  hind 
angles  acute,  sides  moderately  arcuate,  disc  convex,  with 
few  coarse  irregularly  placed  punctures,  transverse  im- 
pression moderately  deep  and  with  punctures.  Elytra 
wider  at  base  than  the  thorax,  humeri  obtuse,  surface  with 
rows  of  coarse  and  deep  but  not  very  closely  placed 
punctures,  intervals  not  convex,  smooth.  Body  beneath 
smooth,  abdomen  indistinctly  punctate  and  alutaceous. 
Legs  paler.     Length,  .10  inch;    2.5  mm. 
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This  species  is  not  particularly  related  to  any  in  the 
Boreal  fauna,  but  is  probably  nearer  chiriquensis,  although 
from  description  abundantly  distinct. 

One  specimen.     San  Jos6  del  Cabo. 

LUPERODES    HISTRIO    n.  Sp. 

Form  oblong,  color  variable  above,  beneath  yellowish, 
metapectus  piceous.  Antennje  rather  longer  than  half 
the  body,  testaceous,  the  apex  and  front  edge  of  each 
joint  piceous.  Head  smooth,  blue  or  green,  the  front 
yellow.  Thorax  slightly  wider  than  long,  not  narrowed 
in  front,  sides  slightly  arcuate  anteriorly,  a  feeble  sinua- 
tion  posteriorly,  hind  angles  acute,  the  anterior  slightly 
nodiform,  disc  moderately  convex,  scarcely  perceptibly 
punctulate.  Elytra  wider  than  the  thorax,  twice  as  long 
as  wide,  sides  nearly  parallel,  disc  moderately  convex, 
sparsely  regularly,  finely  punctate.  Body  beneath  yel- 
low, sides  of  metapectus  piceous,  surface  sparsely  punc- 
tate with  short  hairs.  Femora  yellow,  with  upper  edge 
and  apex  piceous,  tibi%  and  tarsi  piceous.  Length,  .16- 
.22  inch;   4—5.5  mm. 

This  insect  is  very  variable  in  color. 


COLEOPTERA    OF    BAJA    CALIFORNIA.  251 

sis  of  Galerucini  of  Boreal  America  (Trans.  Am.  Ent. 
Soc.  1893,  p.  108).  It  is,  however,  quite  certain  that 
some  other  use  or  arrangement  of  characters  must  be 
adopted  for  the  genera  of  the  group  Luperites  as  defined 
by  Chapuis. 

Sierra  San  Lazaro,  Sierra  El  Chinche. 

SCELOLYPERUS    CYANELLUS    n.  Sp. 

Form  elongate,  piceous  black,  moderately  shining, 
elytra  violaceous,  blue  or  bluish-green.  Head  smooth. 
Thorax  quadrate,  very  little  longer  than  wide,  sides  very 
feebly  arcuate,  anterior  angles  slightly  nodiform,  hind 
angles  sharply  rectangular,  disc  moderately  convex, 
smooth.  El)rtra  one-half  wider  than  the  thorax,  twice  as 
wide  as  long,  disc  moderately  convex,  sparsely  punctulate. 
Body  beneath  piceous  or  blue-black,  sparsely  punctulate 
and  pubescent.  Legs  black,  femora  bluish,  alutaceous, 
the  anterior  and  middle  coxa?  and  all  the  trochanters  yel- 
low.    Length,  .12-.16  inch;   3-4  mm. 

The  males  have  the  posterior  tibiae  straight.  Variations 
occur  which  seem  to  be  merely  due  to  immaturity — the 
antennae  may  be  brownish-yellow  and  the  under  side  of 
prothorax,  tibiae  and  tarsi  yellowish-testaceous. 

This  species  1  esembles  a  diminutive  form  of  that  variety 
of  maculicollis  with  black  thorax. 

El  Taste  and  San  Jos^  del  Cabo. 

Triphalus  cribricollis  n.  sp. 

Piceous  black,  feebly  shining.  Head  moderately 
coarsely  and  closely  punctate  with  a  slight  tendency  to 
become  strigose;  mandibles  more  densely  and  finely 
punctate.  Thorax  quadrate,  slightly  broader  than  long 
and  slightly  narrower  in  front,  sides  very  slightly  arcuate, 
base  arcuate,  disc  convex  coarsely  and  closely  punctate, 
each  puncture  (as  on  the  head)  bearing  a  short  yellow 
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hair.  Elytra  regularly  oval,  broadest  at  middle,  one-haU 
longer  than  wide,  base  not  wider  than  base  of  thorax,  disc 
convex  with  the  strife  of  coarse  punctures  not  closely 
placed,  intervals  slightly  convex  and  with  two  series  of 
finer  punctures  irregularly  placed  each  bearing  a  short 
yellow  hair.  Body  beneath  more  shining  than  above, 
coarsely  but  not  closely  punctate.  Length,  .22  inch; 
5.5  mm. 

Similar  in  form  to  ferforatus,  but  with  the  stria  of  the 
elytra  more  closely  and  the  thorax  more  densely  punc- 
tured. The  finer  punctures  of  the  intervals  in  ferforatus 
are  scarcely  evident  and  the  hairs  very  short. 

One  specimen.     Miraflores. 

Cbrenopus  angustatus  Horn.  Proc.  Cal.  Acad.  Sci. 
1894,  p.  426. 

A  recent  invoice  with  a  dozen  specimens  shows  that 
my  description  of  the  female  was  erroneous.  The  female 
at  hand  was  merely  a  feeble  specimen  of  concolor. 

The  female  of  angustatus  has  the  clypeus  very  differ- 
ent from  the  male,  which  may  be  described  as  truncate 
with  an  abrupt  median  notch  either  oval  or  subtriangular. 
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Tarsi  black  with  a  ring  of  whitish  pubescence  at  the  base 
of  each  joint.     Length,  .40  inch;    10  mm. 

Aftile,  Antennce  setaceous  the  first  joint  as  long  as  the 
next  two,  not  sinuate  at  apex,  second  three-fourths  as  long 
and  equal  to  the  next  three  joints  together.  Anterior 
tibice  with  two  terminal  spurs,  the  first  joint  of  tarsi  longer 
than  the  second.     Last  ventral  segment  incised. 

This  species  resembles  linearis  very  closely  and  it  is 
probable  that  the  females  will  be  difficult  to  separate. 

San  Jos^  del  Cabo. 

At  the  time  of  my  study  of  Macrobasis  (Proc.  Amer. 
Philos.  Soc.  1873)  the  male  of  linearis  was  unknown. 
The  following  are  the  sexual  characters  which  will  sepa- 
rate it  from  languida: 

M.  linearis  &  Lee.  Antennas  setaceous,  the  first  joint 
as  long  as  the  next  five  not  sinuate  at  tip,  second  joint 
scarcely  a  third  of  the  first.  Anterior  tibia  with  a  single 
spur,  first  joint  of  tarsi  much  shorter  than  the  second  and 
strongly  compressed  at  base. 

Otidocephalus  alternatus  n.  sp. 

Form  of  viUalus^  piceous  black,  shining,  clothed  with 
recumbent  and  not  dense  gray  hairs  the  alternate  inter- 
vals of  the  elytra  naked,  without  erect  setae.  Rostrum 
smooth  in  front,  not  carinate,  punctate  at  the  sides.  Tho- 
rax elongate  oval,  one-half  longer  than  wide,  equally  nar- 
rowed at  apex  and  base,  regularly  convex,  coarsely  not 
closely  punctate.  Scutellum  densely  clothed  with  white 
pubescence.  Elytra  elongate  oval,  widest  at  middle,  hu- 
meri well  marked.  Punctures  in  stria?  rather  coarse  and 
closely  placed,  intervals  slightly  convex,  intervals  2-4- 
6-8  moderately  densely  pubescent,  the  others  sparsely 
biseriately  punctate,  each  puncture  with  a  hair.  Body 
beneath  sparsely  hairy,  a  denser  line  at  the  sides  of  meso- 
and  metapectus.     Legs  brownish,  sparsely  punctate  and 
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hairy.  The  femora  with  a  small  tooth.  Length,  sine 
rost.,  .18  inch;  4.5  mm. 

Related  to  vitlalus  and  with  similar  vestiture  but  less 
dense,  the  hairs  are  simple  and  not  tufted.  It  differs  also 
in  the  absence  of  smooth  thoracic  line  and  is  without  erect 
setas. 

One  specimen.     La  Paz. 

OtidocephAlus  sparsus  n.  sp. 

Form  of  scrobicollis,  piceous  black  shining,  surface 
clothed  with  tufted  pubescence  not  closely  placed,  thorax 
and  elytra  with  erect  white  hairs.  Rostrum  coarsely  punc- 
tate, smooth  at  middle  in  front.  Thorax  slightly  oval, 
equally  narrowed  at  apex  and  base,  one-half  longer  than 
wide,  sides  feebly  arcuate,  disc  convex,  very  coarsely  and 
deeply,  moderately  closely  punctate,  tufted  hairs  not  closely 
placed,  erect  hairs  directed  toward  the  front.  Elytra 
oblong  oval,  widest  slightly  behind  the  middle,  humeri 
distinct,  surface  with  striee  of  moderately  coarse  punc- 
tures, not  deep  nor  closely  placed,  intervals  flat  sparsely 
punctate.  Body  beneath  sparsely  clothed  with  tufted 
I  erect  scix.     Legs  piceotis,  liirsi  pale. 
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of  middle,  base  and  apex  equal,  disc  convex,  very  coarsely 
deeply  and  moderately  closely  punctate,  the  median  line 
carinate  from  base  two-thirds  to  apex.  Elytra  oval,  widest 
slightly  behind  the  middle,  humeri  distinct,  disc  with  dis- 
dinctly  impressed  strias  having  coarse,  deeply  impressed 
and  rather  closely  placed  punctures,  intervals  flat.  Body 
beneath  clothed  with  much  finer  pubescence  than  the  up- 
per surface.  Tibiae  and  the  femora  at  base  rufescent. 
Femora  with  a  small  tooth.  Claws  with  quadrangular 
tooth  at  base.     Length,  .21  inch;   5.25  mm. 

This  species  viewed  in  profile  is  more  convex  than  any 
of  our  hairy  species,  resembling  in  this  respect  Chevrolati. 
The  vestiture  of  the  upper  surface  is  rather  formed  of  very 
large  narrow  scales  than  simple  hairs.  They  are  however 
not  at  all  tufted  as  in  sparsus  or  Ulkei.  The  carinate 
thorax  will  at  once  separate  it  from  any  of  our  species. 

Occurs  in  Texas.  One  specimen  was  given  me  by 
Dr.  Dohrn  as  from  California,  but  I  believe  the  locality 
erroneous. 

In  the  Annals  of  the  N.  Y.  Acad.  Sc,  1892,  Capt. 
Casey  reviews  the  species  of  Otidocephalus  describing 
several  new  ones.  O.  nivosus  from  intermediate  speci- 
mens from  Utah  does  not  seem  specifically  separable  from 
V  it  tat  us, 

O.  cavirostris  should  be  compared  with  Poeyi,  the  in- 
flated and  excavated  beak  on  which  so  much  stress  is 
laid  is  purely  a  sexual  character.  (See  Lac.  Genera,  vi, 
p.  569,  note,  also  Schoenh.  Curcul.  vii,  2,  p.  208.  Neither 
author,  however,  recognizes  that  it  is  a  male  character. ) 

O.  perforatns  Horn,  has  been  separated  as  a  distinct 
genus,  OoftcriniiSy  based  on  the  absence  of  scutellum. 
The  genus  is  not  valid,  as  a  distinct  scutellum  exists  al- 
though less  evident  than  in  the  species  with  distinct  hu- 
meri. 
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COPTURUS   SOBRINUS  n.  8p. 

Piceous,  elytra,  legs  and  beak  castaneous.  Rostrum 
and  sides  of  head  with  broad  white  scales,  eyes  contigu- 
ous on  the  front.  Thorax  a  little  broader  at  base  than 
long,  slightly  narrower  in  front,  feebly  constricted  at  apex, 
aides  feebly  arcuate,  disc  slightly  convex,  coarsely,  deeply 
and  closely  punctate,  at  sides  with  broad  white'scales,  at 
middle  a  short  line  from  the  base  with  narrower  scales. 
Elytra  deeply  striate  with  elongate  punctures,  intervals 
subcostiform  and  imbricately  sculptured,  color  castaneous 
ornamented  with  short  lines  of  white  scales  on  the  in- 
tervals forming  in  a  general  way  a  basal  band,  a  humeral 
lunule  extending  inward  at  middle,  a  white  area  on  the 
suture  near  the  apex,  another  at  sides  near  apex,  the  scales 
otherwise  are  brownish.  Body  beneath  and  legs  densely 
clothed  with  white  scales,  broad  on  the  body,  narrow  00 
the  legs.    Length,  .08  inch;  2  mm. 

Closely  related  to  minutus  in  color,  form  and  markings, 
but  it  is  readily  known  by  the  form  of  el3ftral  intervals. 
In  minutus  the  intervals  are  flat  and  decidedly  wider  than 
the  striae,  the  intervals  of  soirtnus  are  subcostiform  and 
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erately  coarsely,  deeply  and  closely  punctate,  with  faintly 
indicated  median  carina.  Elytra  wider  at  base  than  the 
thorax,  disc  not  depressed,  stria?  with  deep  quadrate  punc- 
tures, intervals  flat,  the  third  and  fifth  finely  carinate, 
rather  roughly  punctate.  Body  beneath  coarsely,  closely 
and  equally  punctate.  Femora  not  toothed,  tibiae  serrate. 
Length,  .18-. 22  inch.;   4.5—5.5  mm. 

Allied  in  its  vestiture  to  serripeSy  but  in  form  to  irrorata. 
Is  much  less  robust  and  with  less  coarsely  toothed  tibiae 
than  the  first,  and  differs  from  the  second  in  vestiture  and 
the  absence  of  femoral  tooth. 

Two  specimens.     Arizona,  Sierra  San  Lazaro. 

CONOTRACHELUS    LUCANUS  n.  Sp. 

Oblong  oval,  similar  in  form  to  naso^  piceous,  dull,  elytra 
marmorate  with  brownish  and  dirty  white  hairs,  the  latter 
more  evident  at  the  sides  and  with  four  more  conspicuous 
white  spots  at  the  base  of  the  third  and  sixth  intervals. 
Antennae  rufescent,  inserted  less  than  a  third  from  the  tip 
of  the  rostrum,  which  is  rather  deeply  trisulcate  on  each 
side,  the  sulci  coarsely  punctured,  surface  glabrous,  a  few 
hairs  near  the  base.  Head  densely  punctate,  with  ful- 
vous hairs.  Thorax  quadrate,  a  little  wider  than  long, 
abruptly  constricted  in  front,  sides  feebly  arcuate,  disc 
convex,  very  coarsely  cribrate,  with  a  median  carina  from 
apex,  not  quite  reaching  the  base,  surface  with  sparse 
erect  hairs.  Elytra  more  than  half  wider  at  base  than 
the  thorax,  humeri  not  acute,  disc  with  striae  of  quadrate 
punctures  not  densely  placed,  the  intervals  3-5-7-9 
finely  carinate,  and  with  a  row  of  short  erect  hairs.  Body 
beneath  very  coarsely  and  deeply  punctate.  Mesoster- 
num  protuberant.  Femora  unidentate,  claws  divergent 
and  acutely  toothed.     Length,  .20  inch.;   5  mm. 

This   species    belongs   to   the   group   defined   by  Dr. 

So  Su.,  YOL.  V.  ( 17  ]  July  19,  1896. 
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LeConte  as  i — B  (Rhynchophora,  p.  239),  and  by  the 
moderate  length  of  beak,  which  is  strongly  striate,  and 
by  the  protuberant  mesosternum,  is  allied  to  posticatus. 
It  resembles  the  latter  species  in  the  vestiture,  and  differs 
especially  in  the  very  coarse  sculpture  of  the  thorax, 
which  approaches  that  of  cribricoUis. 
One  specimen.     San  Jose  del  Cabo. 

CONOTRACHELUS    ECHINATU8    n.  Sp. 

Form  of  erinaceus,  piceous,  clothed  with  luteous  and 
dark  brown  scales,  indiscriminately  intermixed  on  the 
thorax,  on  the  elytra  at  declivity  an  indefinite  band  of  tjie 
paler  color,  on  the  intervals  are  moderately  long  black 
hairs,  in  the  punctures  of  the  stri£e  a  slender  pale  hair. 
Beak  longer  than  head  and  thorax,  sutcate  at  the  sides, 
in  front  rather  densely  scaly  and  with  erect  hairs,  antennae 
inserted  close  to  the  tip.  Thorax  wider  than  long,  not 
greatly  constricted  in  front,  sides  feebly  arcuate,  disc  con- 
vex, coarsely,  deeply  and  not  closely  punctate.  Elytra 
nearly  twice  as  wide  at  base  as  the  thorax,  one-third  longer 
than  wide.humeri  prominent  but  not  dentiform,  disc  striate, 
stris   punctate,   intervals   flat.      Abdomen    coarsely  and 
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EXPLANATION  OF  PLATE  XX. 

Fig.   1.    TelegeoBiB  debilis  fforUf  greatly  enlarged. 

Fig.  2.  Malthodes  lacanus  Horn^  terminal  Tentral  segments  of  male,  un- 
derneath view. 

Fig.  3.  Malthodes  lucanns  Horn^  terminal  ventral  segments  of  male,  lat- 
eral view. 

Fig.  4.    Head  of  male  Gerenopus  angu status  Horn, 

Fig.   5.    Head  of  female  of  same. 

Fig.  8.     Anisotoma  valida  Hom^  hind  leg  of  male. 

Fig.   7.     Anisotoma  Merkeliana  Horn,  hind  leg  of  male. 

Fig.  8.     Zalobins  spinioollis  Lee, 

Fig.  9.    Zalobins  serricoUis  Lee. 

Fig.  10.     Asemobius  cflDlatns  Horn. 


THIRD  REPORT  OK  SOME  KESJCAN  HYHENOPTERA, 
PRINCIPALLY  FROM  LOWER  CAUFORNIA. 

BY    WII,LIAM    J.    FOX. 
(  Wilh  Plate  «iii.  ] 

The  present  paper  is  based  on  collections  made  in  the 
fall  of  1894,  by  Messrs.  Eisen  and  Vaslit.  By  far  the 
greater  portion  was  gathered  at  San  Josi  del  Cabo 
in  September,  and  contains  a  number  of  species  not 
mentioned  in  my  former  paper.  The  remainder,  from 
the  vicinity  of  Tepic,  in  the  Territory  of  Tepic,  on  the 
Pacific  Coast  of  Mexico,  is  of  interest  as  it  demonstrates 
the  difference  of  the  fauna  of  the  main  land  from  that 
of  the  peninsula,  as  the  species  are  in  nearly  every  case 
different  from  those  of  the  latter  region.  The  ants  and 
parasitic  hymenoptera  are  not  included  herein,  but  will 
form  the  subjects  of  other  papers  by  Messrs.  Pergande 
and  Ashmead  respectively. 

CHRYSIDID^. 

Chrysis  sblknia  Costa.  Numerous  specimens.  San 
Jos^  del  Cabo. 

MUTII-LIDiE. 
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SpHiSROPHTHALMA  MAGNA  Cress.  San  Jos^  del  Cabo. 
Thirteen  specimens. 

SpHiBROPHTHALMA  6L0R10SA  Sauss.  San  Jos^  del 
Cabo.  Fifteen  specimens.  The  ground  color  of  this 
species  varies  considerably  ;  usually  entirely  red,  yet 
forms  occur  with  it  entirely  black,  but  forms  intermediate 
are  commoner.  The  color  of  the  unusually  long,  white 
pubescence  with  which  the  species  is  clothed  is  invariable. 
The  size  varies  from  8-17  mm. 

SpHiGROPHTHALMA  XALAPA  Bl.  San  Jos(i  del  Cabo. 
One  specimen. 

SCOLIIDiS. 

Myzine  hamata  Say.  Three  females.  San  Jose  del 
Cabo  and  Tepic.  The  markings  of  the  abdomen  show 
considerably  variation  in  this  species.  The  form  occur- 
ing  in  the  eastern  United  States  usually  has  the  third  and 
fourth  dorsal  segments,  in  the  ?  ,  banded  with  yellow;  in 
the  two  specimens  from  San  Jos6  these  bands  are  inter- 
rupted medially,  but  are  more  prolonged  than  the  lateral 
spots  on  the  other  segments ;  in  the  Tepic  specimen  the 
third  segment  only  is  banded. 

Myzine  hyalina  Cress.    One  &  .  San  Jose  del  Cabo. 

Myzine  sexcincta  Fabr.  What  I  take  to  be  a  variety 
of  this  species  is  represented  in  the  collection  by  a  single 
?  from  Tepic.  Dorsal  abdominal  segments  1-4  are  each 
marked  by  a  broad  yellow  band;  the  coxae,  trochanters 
and  basal  two-thirds  of  the  femora  black;  flagellum 
blackish.  I  considered  this  specimen  at  first  as  repre- 
senting a  new  species,  but  the  absence  of  substantial 
structural  characters  together  with  the  fact  that  forms, 
more  or  less  intermediate  with  the  typical  one,  occur  in 
the  United  States,  led  me  to  consider  it  but  a  variety. 
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Engycystis*  gen.  nov. 

Plate  xxi,  Bg.  i,  female;  fig.  2,  head  from  front;  fig. 
3,  abdomen  of  6  ;  fig,  4,  hind  leg  of  S  ;  fig.  5,  fore  leg 
of  same. 

Form  elongate,  slender  in  both  sexes.  Eyes  tolerably 
large,  reaching  the  base  of  mandibles,  nol  emarginate  in 
either  sex.  Mandibles  armed  internally  with  a  strong 
tooth  between  middle  and  apex.  Ocelli  distinct.  Insertions 
of  antennae  protected  by  a  prominent  lobe,  the  distance 
between  the  insertions  less  than  that  between  them  and 
the  eye  margin.  Antennae  rather  long  and  slender,  taper- 
ing to  apex,  in  length  about  equal  to  the  thorax,  joints 
long  and  easily  distinguished,  12  in  $  ,  13  in  £  .  Max- 
illary palpi  5-,  labial  palpi  ^-jointed,  the  joints  of  the 
former  unusually  long  and  slender,  of  the  later  short  and 
stout.  Thorax  elongate-oblong,  narrower  than  head. 
Pronotum  much  longer  than  dorsulum  and  shorter  than 
middle-segment,  the  dorsulum  small,  if  anything,  shorter 
than  scutellum,  the  latter  somewhat  narrowed  posteriorly 
and  longer  than  broad.  Mesopleurae  ridged  anteriorly, 
and  beneath  separated  from  the  mesosterum  by  an  indis- 
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with  a  well  developed  pygidial  area  which  is  smooth  and 
bounded  laterally  by  a  sharp  ridge,  in  the  3  this  segment 
is  emarginate  at  apex  into  which  the  huge,  curved  spine 
fits,  which  extends  up  from  beneath.  Wings  ample,  the 
stigma  largey  lanceolate,  at  least  half  the  length  of  the 
marginal  cell ;  the  latter  lanceolate,  firmly  united  to  the 
costal  margin  its  entire  length.  Three  distinct  submar- 
ginals  and  an  indication  of  a  fourth,  the  second  shorter  than 
either  the  first  or  third.  Recurrent  nervures  received  by 
the  second  and  third  submarginals.  Basal  vein  confluent 
with  the  transverso'99iedial  nervure  in  both  sexes.  Cubital 
vein  of  hind  wings  originating  a  little  before  the  apex  of 
the  submedian  cell  in  both  sexes,  rarely  confluent  with  the 
trans  verso-medial  nervure. 

Type,  £.  rufiventris.  This  genus  is  allied  to  Myzine, 
but  is  very  distinct,  as  will  be  seen  by  the  characters 
given  above.  It  is  erected  for  Myzine  rufiventris  Cress., 
and  it  is  surprising  that  observers  like  Cresson  and  Cam- 
eron (Biol.  Centr.  Amer.  Hym.,  ii,  p.  258)  should  have 
overlooked  such  prominent  generic  characters  as  this 
species  possesses.  Moreover,  the  coloration — head, 
thorax  and  first  abdominal  segment  black,  with  the  re- 
mainder of  abdomen  bright  red,  is  strikingly  different 
from  any  of  the  species  of  Myzine  that  I  am  aware  of. 

The  ?  which  has  not  before  been  noticed,  is  very 
similar  to  the  3  ;  the  head  is  much  more  sparsely  punc- 
tured, and  the  thorax  in  general  more  coarsely  sculptured, 
except  the  mesopleurae,  which  are  very  densely  punctured, 
while  in  the  3  they  have  the  punctures  large  and  well 
separated;  abdomen  above  almost  impunctate,  else  the 
strong  scattered  punctures  evident  in  the  3  are  very 
feeble;  wings  in  the  middle  and  at  base  hyaline,  other- 
wise fuscous,  so  that  they  appear  bifasciate,  hind  pair 
except  apex  hyaline;   first  and  second  joints  of  flagellum 
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about  equal  in  length;   in  the  S   the  first  is  shorter  than 
the  second;  colored  alike  in  both  sexes. 

Two  $  specimens.  San  Josi  del  Cabo.  I  am  indebted 
to  Mr.  Samuel  Henshaw  for  the  loan  of  Cresson's  type, 
which  is  a   j  . 

In  my  opinion  this  genus  differs  sufficiently  from' the 
rest  of  the  Scoliida:,  particularly  Tifhia  and  Myzine,  to 
be  constituted  a  tribe  of  that  family. 

ScoLiA  BADiA  Sauss.  San  Jos4  del  Cabo.  One  $  . 
>  ScoLiA  GUTTATA  Burm.  Two  specimens,  ?  5  .  Tepic. 
Thoracic  markings  in  these  specimens  are  entirely  absent. 
The  only  pale  color  to  be  found  on  them  exists  on  the 
second  and  third  dorsal  abdominal  segments  in  the  shape 
of  a  large  spot  on  each  side. 

Elis  dorsata  Fabr.     San  Jos<^  del  Cabo  and  Tepic. 

Elis  tricincta  Fabr.     Two  specimens.     Tepic. 

Elis  trifasciata  Fabr.     One  $  .     Tepic. 

Elis  plumipes  Dr.     San  Jos6  del  Cabo.     Numerous 
J  specimens.  These  differ  from  the  more  northern  speci- 
s  being  spotted  i 
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PoMPiLUS  TBNBBROSUS  Cress.  One  ?  .  San  Jos6  del 
Cabo. 

PoMPiLus  FULGiDUS  Cress.  One  ?  .  San  ]osi  del 
Cabo.  This  specimen  is  smaller  and  less  blue  than  the 
typical  form,  but  otherwise  agrees  with  it. 

PoMPiLus  coRRUScus  var.  juxTA  Cress.  San  Jos^  del 
Cabo. 

PoMPiLus  iNTBRRUPTUS  Say.  A  variety  of  this  species 
from  San  Jos^  del  Cabo. 

Priocnbmis  flammipbnnis  Sm.    Tepic.    One  female. 

Agbnia  mbxicana  Cress.     Tepic.     One  female. 

Pbpsis  rubra  Dr.  Two  females,  one  male.  San  Jos6 
del  Cabo. 

Pbpsis  tbrminata  Dhlb.  One  i  from  San  Jos6  del 
Cabo. 

SPHBGID^. 

ScBLiPHRON  LUCi«  Sauss.  Three  specimens  of  this 
handsome  species.     San  Jos^  del  Cabo. 

ScBLiPHRON  HisTRio  St.  Farg.  Tepic.  One  speci- 
men. 

ScBLiPHRON  (Chalybion)  c^bruleum  Linnet.  Twelve 
males.     San  Jose  del  Cabo. 

ScBLiPHRON  (Chalybion)  Zimmermannii  Dhlb.  Five 
females.  San  Jos^  del  Cabo.  Sc,  aztecum  Sauss  is  prob- 
ably the  3   of  this  species. 

Sphex  habena  Say.  One  specimen.  San  Jos^  del 
Cabo. 

Sphex  flavipes  Sm.  Tepic.  Two  females.  This 
is  the  form  described  by  Saussure  as  hirsutus. 

Sphex  abdominalis  Cress.  San  Jos^  del  Cabo.  One  ?  . 
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Sphex  thom^  Fabr.  Tepic  and  San  Jos^  del  Cabo. 
Two  females. 

Ammophila  micans  Cam.     One  ?  .     Tepic. 

Ammopiiila  zanthoptbra  Cam.  Tepic.  One  female. 
Seems  to  be  close  to  mediata  Cress. 

Ammophila  femur-rubra  Fox.  San  Jos^  del  Cabo. 
One  specimen. 

Ammophila  pictipennis  Walsh.  Three  females.  San 
Jos6  del  Cabo.  These  differ  only  from  more  northern 
specimens  in  their  smaller  size. 

Ammophila  Yarrowi  Cress.  Eight  specimens.  San 
Jos6  del  Cabo. 

Cerceris  graphica  Sm. 

I  am  not  acquainted  with  the  female  of  this  species,  the 
sex  described  by  Smith.  A  f,  specimen  from  Tepic  agrees 
so  well  with  Smith's  description  that  I  refer  it  to  graphica 
without  hesitancy.  The  flagellum  is  reddish  beneath  to 
the  apex  and  above,  at  base  the  scape  being  entirely  of 
that  color;    clypeus  entirely,  sides  of  face  broadly,  yel- 
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Bembex  monodonta  Say.  Four  males.  San  Josi 
del  Cabo. 

Trypoxylon  albitarse  Fabr.     Tepic.     One  female. 

Trypxoylon  aztecum  Sauss.  San  Josti  del  Cabo. 
Five  ?  and  thirteen  $  specimens.  In  the  S  the  color  of  the 
first  tarsal  joint  varies  from  white  to  black.  The  reddish 
color  existing  on  the  basal  joints  of  flagellum  beneath  in 
the  $  does  not  occur  in  the  female. 

Trypoxylon  spinosum  Cam.  Two  specimens.  Tepic 
and  San  Jos(i  del  Cabo. 

Trypoxylon  centrale  n.  sp. 

9  . — Head  higher  than  broad,  finely  and  closely  punc- 
tured; fore  ocellus  separated  from  the  posteriors  by  a 
slightly  greater  distance  than  the  latter  are  fronx  each 
other,  a  distinct  space  between  the  posteriors  and  each 
ejre;  front  just  above  the  antennae  with  a  prominent, 
longitudinal  ridge  or  carina,  which  extends  less  than  half 
way  to  the  fore  ocellus ;  face  depressed  on  each  side  of 
this  ridge,  above  it  the  front  convex,  parted  by  a  not 
strong  impressed  line  running  from  the  ridge  to  fore 
ocellus ;  occipital  notch  indistinct ;  clypeus  flat,  not  car- 
inated,  its  anterior  margin  rounded  out,  subangular  in  the 
middle;  space  between  eyes  at  the  vertex  greater  than 
the  combined  length  of  antennal  joints  2  and  3,  at  the 
base  of  clypeus  this  space  is  about  one  -  third  less  than  at 
the  vertex;  first  joint  of  flagellum  about  one-third  longer 
than  the  second ;  pronotum  strongly  and  bluntly  shoul- 
dered at  each  side;  dorsulum  finely  and  very  closely 
punctured,  the  scutellum  less  so  and  not  impressed;  me- 
sopleurae  less  closely  punctured  than  the  dorsulum ;  mid- 
dle segment  above  distinctly  striated,  obliquely  and  trans- 
versely, with  a  slight,  rather  indistinct  medial  impression, 
posterior  face  with  the  sculpture  hidden  by  dense,  pale 
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pubescence,  strongly  furrowed  down  tne  middle,  how- 
ever, sides  shining,  delicately  striato-punctate ;  abdomen 
long  and  slender,  first  segment  subnodose  at  apex,  fully 
one-third  longer  than  the  second,  second  and  third  seg- 
ments united  about  one-quarter  longer  than  the  first. 
Black;  mandibles,  darker  apically,  greater  part  of  fore 
tibi%,  their  tarsi  and  a  ring  at  base  of  middle  tibiae,  not 
always  present,  however,  reddish-yellow,  sides  of  the 
second,  third  and  fourth  abdominal  segments  basally  red- 
dish; tegulse  pale  testaceous;  calcaria  whitish;  wings 
hyaline  throughout,  iridescent,  nervures  and  stigma  black, 
space  between  the  recurrent  nervure  and  the  transverso- 
cubital  nervure  on  the  cubital  vein  distinctly  greater  than 
the  width  of  the  submarginal  cell  at  apex;  clypeus,  head 
in  front,  including  the  eye-emarginations,  cheeks,  and 
thorax  beneath  less  densely,  with  silvery  pubescence. 
Length,  9  mm. 

San  Joai  del  Cabo.  Two  specimens.  Distinct  by  the 
longitudinal  ridge  of  front,  sculpture  of  middle  segment 
above,  clear  wings,  shape  of  clypeus,  coloration,  and  po- 
sition of  ocelli,  which  are  not   connected  by  a  furrow. 
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VESPIDyE. 

PoLisTES  FUscATUs  Fabr.     Ten  specimens.    Tepic. 

PoLisTES  CARNiFEX  Fabr.  Ten  specimens.  Tepic. 
All  very  large. 

PoLisTES  BELLicosus  Cress.  Ten  specimens  of  a  form 
which  I  consider  a  variety  of  this  species,  differing  from 
Texan  individuals  by  the  scutellum  and  metanotum 
(postscutellum)  being  entirely  yellow,  and  the  markings 
in  general,  particularly  those  of  the  abdomen,  more  ex- 
tended; the  middle  segment  lacks  the  parallel  yellow 
lines  which  occur  in  the  Texan  form.  The  specimens 
are  from  San  Jos6  del  Cabo. 

PoLisTEs  MINOR  Pal.  Bve.  San  Jos6  del  Cabo.  Three 
specimens. 

PoLisTES  LiNEATUS  Fabr.  Numerous  specimens.  San 
Jos6  del  Cabo. 

POLYBIA    DECEPTA    n.    Sp. 

Entirely  of  a  very  dark,  almost  blackish  brown,  except 
the  mandibles,  which  are  ferruginous,  and  the  antennae, 
which  are  black,  clothed  with  a  sericeous  pile;  wings: 
basal  two-thirds  or  more  of  anteriors  black,  as  are  also 
the  nervures,  on  the  remainder  whitish,  the  nervures 
yellowish,  posteriors  blackish  throughout;  middle-segment 
with  a  deep,  convex,  depression,  extending  from  base  to 
apex;  hind  coxae  very  large;  medial  and  hind  tarsi  with 
joints  3  and  4  greatly  extended  at  apex  within,  particularly 
the  fourth  joint;  petiole  of  abdomen  robust,  most  convex 
in  middle  above,  before  the  apex  with  a  transverse  im- 
pression.    Length,  15  mm. 

One  specimen,  either  a  ?  or  0  .  Easily  distinguished 
by  the  color  of  wings,  which  is  exactly  as  in  Chartergus 
apicalisy  as  in  the  rest  of  the  insect.     It  evidently  belongs 
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to  Saussure's  Division  Iota,  and  seems  to  come  closest  to 
P.  socialis  Sa.uss.,irom  Brazil.  Its  similarity  in  color  to 
Chartergus  apicalis  is  really  remarkable. 

MiscHOCYTTARus  LABiATUs  Sauss.  Tepic.  One  speci- 
men. 

APlDiE. 

Agapostemon  melliventris  Cress.  San  Josi  del 
Cabo.  One  ?  specimen.  Another  unidentified  species 
having  the  abdomen  entirely  black,  is  in  the  collection, 
from  the  same  locality. 

CoLLBTES  sp.  A  specimen  o£  a  species  related  to 
aethiops  Cress.     Tepic. 

Calliopsis  mexicana  Cress.     Tepic.     One  specimen. 

Perdita  sp.  One  specimen.  Tepic.  Related  to 
8-maculalus  Say,  from  the  United  States. 

Anthidium  ndtatum  Latr.  Two  &  specimens  from 
San  Jos^  del  Cabo,  which  represent  a  variety  of  this 
species,  differing  in  the  pater  markings,  entirely  black 
femora,  and  by  having  greater  part  of  tibise  black ;   stnic- 

turally  tht;re  Js  apparently  no  difference  from  specimens 
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with  a  fringe  of  long,  golden  hairs;  antennae  black,  the 
flagellum  beneath  fuscous,  the  apical  joint  beneath  red- 
dish testaceous;  thorax  black,  its  greater  part  clothed 
with  dense,  black  pubescence,  which  gradually  shades 
from  hind  part  of  dorsulum  into  the  fulvous  pubes- 
cence with  which  the  middle  segment  is  clothed; 
pubescence  of  mesopleurae  posteriorly  colored  as  on 
the  front;  legs  blackish  brown,  fore  femora  with 
black  pubescence,  that  of  medial  femora  a  mixture 
of  pale  and  black,  while  on  the  hind  pair  it  is  long- 
est and  fulvous,  tibiae  and  first  joint  of  tarsi  with  short, 
dark  hair  on  outer  portion,  internally  reddish,  apical 
tarsal  joints  reddish,  with  pubescence  of  a  darker  color; 
wings  pale  fulvo-hy aline,  nervures  and  stigma  black; 
abdomen  above  with  the  base  of  segments  2-4  and 
the  fifth  entirely  bluish,  the  apical  portion  of  segments 
2—4  greenish,  first  segment  and  extreme  sides  with 
long  fulvous  pubescence,  the  fifth  and  sixth  except  base, 
with  long  black  pubescence,  the  remaining  dorsal  seg- 
ments clothed  with  short,  thin,  appressed,  yellowish  pu- 
bescence, which  is  most  conspicuous  on  apical  or  greenish 
portion,  beneath,  the  abdomen  pale  testaceous,  the  apical 
margins  of  the  segments  with  a  fringe  of  long,  fulvous 
hair,  which  is,  however,  blackish  medially  on  the  fourth 
and  fifth  segments,  the  sixth  ventral  with  black  pubescence 
only.     Length  18  mm. 

Tepic.  One  specimen.  Distinguished  by  the  color  of 
the  thoracic  pubescence  and  of  antennae.  Related  to 
mexicana  Cress,  by  color  of  abdomen. 

Megacilissa  mkxicana  Cress.  Tepic.  One  speci- 
men. 

Xylocopa  fimbriata  Fabr.  Tepic.  Two  speci- 
mens. 
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Xylocopa  varipunctata  Patt.  Ten  ?  ,  one  5  ,  spec- 
imens.    San  Jos£  del  Cabo. 

Ckntris  flavifrons  Fabr.     Tepic.     One  specimen. 

Eulbma  fasciata  St.  Farg.  One  specimen.  Tepic. 
Smith  (Ann.  Mag.  N.  H.,  (4)  xiii,  p.  442)  unites^asoo- 
la  and  cajennensis  under  the  latter  name,  notwithstanding 
that  /asciaia  is  the  first  described. 

BoMBUS  DII.IGBNS  Sm.     Tepic.     One  Q  . 

BoMBUs  sp.  From  Tepic  are  two(f's  and  one  $  not 
structurally  distinct  from  3.  medius  Cress.,  although  the 
thorax  lacks  the  broad  black  band  so  prominent  in  me- 
dius, and  is  entirely  yellow  above.  It  is  probably  but  a 
variety  of  medius. 

Trigona  bipartita  St.  Farg.    One  specimen.    Tepic. 

Apis  mellifica  Linn^.  Numerous  specimens,  &  and 
tf  from  both  localities. 


THE    NEOCENE    STRATIGRAPHY   OF    THE    SANTA 
CRUZ  MOUNTAINS  OF  CALIFORNIA. 

BY    GEORGE    H.    ASHLEY. 

[With  Plates  xxii-xxv.] 

INTRODUCTION. 

The  following  paper  gives  the  results  of  a  preliminary 
study  of  the  Tertiary  stratigraphy  of  the  Santa  Cruz 
Mountains,  but  such  additional  notes  upon  the  earlier  and 
later  rocks  are  given  as  may  be  of  value  to  subsequent 
observers. 

The  data  from  which  the  stratigraphic  column  herein 
given  has  been  worked  out  were  obtained  chiefly  in  the 
cliffs  along  the  sea  coast,  backed  up  by  a  reconnoissance 
of  the  mountains  themselves.  A  large  number  of  fossils 
were  collected  and  determined,  and  a  beginning  was 
made  upon  a  detailed  geological  map  of  the  mountains, 
chart  No.  3055  of  the  U.  S.  Coast  and  Geodetic  Survey 
being  used  as  a  foundation. 

To  determine  how  far  the  conditions  found  in  the  Santa 
Cruz  Mountains  hold  good  in  other  parts  of  the  Coast 
Ranges,  short  excursions  were  made  into  the  Mount 
Hamilton  Range,  the  Ga\41an  Range,  and  to  a  number  of 
points  in  Los  Angeles  county. 

Altogether  about  five  months  were  spent  in  the  field. 

TOPOGRAPHY  AND  PHYSICAL  GEOGRAPHY. 

Santa  Cruz  Mountains — This  name  has  been  given  to 
the  series  of  parallel  ridges  extending  from  the  Bay  of 
Monterey  northward  to  Point  San  Pedro.  The  ridges 
have  a  strike  of  nearly  northwest  and  southeast.  They 
reach  their  highest  point  in  Mount  Bache,  3780  feet 
above  sea-level;  further  to  the  north  Black  Mountain 
reaches  a  height  of  nearly  3000  feet.  Further  to  the 
northwest,  and  south  of  Pilarcitos  Lake  and  Creek,  the 

Id  Sbb.,  Vol.  Y.  ( 18 )  Angnst  1.  1896. 
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Cumbre  de  las  Auros  rises  in  hi^h  bare  ridges  2000  to 
3000  feet  high,  and  again  near  Point  San  Pedro  this  same 
ridge  attains  a  height  of  1940  feet  in  Mount  Montara. 

The  ridge  which  starts  in  at  Mussel  Rock,  north  of 
Point  San  Pedro,  reaches  its  highest  point  in  Black 
Mountain,  and  to  the  southeast  runs  out  gradually  into  the 
plain  of  Santa  Clara  Valley.  The  granite  ridge  which 
rises  at  Point  San  Pedro  breaks  down  before  reaching 
Pilarcitos  Creek. 

West  of  the  high  ridge,  of  which  Mount  Bache  is  a 
part,  is  a  granite  ridge  running  from  near  Santa  Cruz 
nearly  to  Pescadero  Creek.  In  this  region  considerable 
study  would  be  required  to  systematize  the  ridges.  The 
ridges  and  their  narrow  intervening  valleys  occupy  a 
region  about  sixty-five  miles  long  by  twenty-five  wide  as 
a  maximum.  On  the  ocean  side  the  mountains  in  some 
places  reach  the  sea ;  in  other  places  they  are  separated 
from  the  ocean  by  a  narrow  strip  of  flat  land.  From 
Lake  Merced  to  Mussel  Rock  the  foothills  are  cut  by  the 
ocean  in  bluffs  from  200  to  700  feet  in  height.  At  Point 
San  Pedro  the  prominent  ridge,  of  which  Mount  Montara 
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is  cut  by  the  ocean.  Much  of  the  distance  from  Point 
Montara  to  Lobetus,  the  Quaternary  and  underlying 
Miocene  form  low  cliffs. 

From  Lobetus  to  Pescadero  Creek  the  ocean  cuts  a 
number  of  ridges  forming  high  bluffs,  the  Merced  series 
being  exposed,  with  a  small  amount  of  Quaternary  over- 
lying. From  Pescadero  Creek  to  Point  New  Year  the 
flat  land  occupies  a  narrow  belt  from  a  few  hundred  feet 
to  a  half  a  mile  broad.  Between  Point  New  Year  and  El 
Jarro  Point  the  mountains  are  cut  in  high  bluffs,  the  rock 
being  the  White  Miocene  Shale. 

At  El  Jarro  Point  the  level  belt  begins  again  and  con- 
tinues to  the  Bay  of  Monterey,  broadening  out  at  Santa 
Cruz,  and  extending  up  the  valley  of  the  Pajaro  River 
as  a  broad  plain.  At  Santa  Cruz  this  horizontal  land  ap- 
pears at  four  distinct  levels,  the  lower  two  being  very 
noticeable,  the  highest  standing  over  700  feet  above  sea- 
level. 

The  level  land,  which  extends  up  the  Pajaro  River 
anil  Arroyo  de  las  Llagas,  cuts  off  the  range  from  the 
Gavilan  Range  to  the  south  and  merges  almost  imper- 
ceptably  into  the  broad  level  of  the  Santa  Clara  Valley. 
At  San  Jos6  the  Santa  Clara  Valley  has  a  breadth  of 
about  twelve  miles,  but  to  the  north  is  largely  occupied 
by  San  Francisco  Bay,  so  that  at  San  Carlos  and  to  the 
north  the  foothills  are  close  to  the  Bay. 

From  South  San  Francisco  to  Lake  Merced,  a  low  gap 
cuts  off  the  Santa  Cruz  Mountains  from  the  San  Bruno 
Mountains  and  other  hills  in  and  about  San  Francisco. 

The  main  axis  of  the  range  is  indicated  by  the  name 
**  Santa  Cruz  Mountains  "  on  the  sketch-map.  At  present 
only  the  northern  end  of  the  range  has  been  mapped  to- 
pographically. But  in  general  it  may  be  said  that  the 
whole  area,  within  the  limits  indicated  above,  is  occupied 
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by  an  irregular  series  of  ridges  and  valleys,  often  with  a 
difference  of  level  of  1000  feet  or  more.  These  ridges 
are  sometimes  parallel  to  the  main  axis  and  structural  in 
their  nature,  but  more  frequently  have  a  trend  away  from 
the  main  axis  at  various  angles  and  are  the  result  of  ero- 
sion. 

The  main  topographic  features  of  the  northern  half  of 
the  range  are  as  follows :  From  the  Seven-Mile  Beach, 
between  Mussel  Rock  and  Lake  Merced,  a  line  of  hills 
extends  southeast  to  San  Francisquito  Creek,  where  there 
is  a  broad  wind-gap.  Beyond  this  they  continue  in  the 
same  direction  until  they  run  out  in  the  Santa  Clara  Val- 
ley. This  line  of  hills  is  also  cut  in  several  other  places ; 
by  San  Mateo  Creek ;  by  the  creek  which  rising  on  the 
"  Jersey  Farm  "  flows  down  to  the  bay  close  to  San  Bruno 
station;  and  by  a  branch  of  Twelve-Mile  Creek  and 
several  creeks  to  the  south.  Its  general  aspect  is  that  of 
a  block  tilted  up,  having  been  faulted  along  its  south- 
western edge.  It  will  be  seen  from  the  map  that  the 
drainage  is  all  one  way  in  this  Hne  of  hills  with  the  ex- 
ceptions noted.     Aside  from  the  three  streams  mentioned, 
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seen  on  the  narrow  dmdes  or  is  broken  down  so  as  not 
to  be  recognizable.  It  will  be  noted  too  that  the  streams 
do  not  always  run  direct  to  the  Bay,  but  frequently  spread 
out  in  their  headwaters  at  right  angles  to  their  general 
course,  as  though  they  had  found  strata  which  were  more 
easily  eroded  than  those  further  down.  At  two  places, 
west  of  San  Mateo  and  west  of  Redwood  City,  large  out- 
crops of  serpentine  give  to  the  top  of  the  hill  the  flat  as- 
pect of  a  plateau,  and  from  this  rise  abruptly  high  cone- 
shaped  knolls  of  phthanite.  Near  Belmont  and  San  Carlos 
this  phthanite  forms  abrupt  hills  close  to  the  salt  marsh 
bordering  the  bay.  These  foothills  are  for  the  most  part 
destitute  of  brush  or  trees,  with  smooth  rounded  surfaces 
and  showing  but  few  rock  exposures. 

The  second  topographic  feature  of  importance  is  the 
long  valley  running  from  Mussel  Rock  to  Black  Mountain. 
This  valley  is  occupied  at  the  northern  end  by  several 
small  creeks  and  lakes;  in  the  middle  by  San  Andreas 
Lake  and  Creek,  and  Crystal  Springs  Lakes;  and  at 
the  southern  end  by  Bear  Creek,  and  San  Francisquito 
Creek. 

On  account  of  the  difference  in  the  erosion  of  the 
broad  valley  which  San  Francisquito  Creek  has  cut  in  the 
foothills,  and  the  narrow  precipitous  valley  of  San  Mateo 
Creek,  the  present  outlet,  it  has  been  suggested  that  the 
drainage  of  the  whole  valley  was  originally  through  the  San 
Francisquito  Creek.  According  to  that  view  San  Mateo 
Creek  has  been  simply  one  of  the  backward  cutting 
streams  of  the  northeast  slope,  which  has  finally  cut  back 
far  enough  to  tap  the  valley  and  claim  a  large  share  of  its 
drainage.  There  are  a  number  of  other  places  where 
the  same  process  is  approaching  similar  results.  Near 
Searsville  the  valley  is  quite  broad  and  to  the  southeast 
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forms  the  valley  of  San  Francisquito  Creek,  finally  ending 
in  Coal  Mine  Caflon  in  the  flank  of  the  Black  Mounain. 

The  next  salient  topo^aphic  feature  is  the  main  ridge 
of  the  mountains.  This  starts  at  Mussel  Rock  and  fol- 
lows the  same  general  direction,  nearly  southeast.  At  its 
northern  end  it  can  hardly  be  distinguished  topographic- 
ally from  the  foothills  previously  described;  but  near 
San  Andreas  Lake,  it  reached  a  height  of  1300  feet  and 
is  distinctly  marked  off  by  the  valley  just  described.  In 
width  it  extends  here  from  the  Crystal  Springs  Valley  to 
Pilarcitos  Valley.  Its  northwestern  end  is  serrated  by  the 
San  Pedro,  Calera,  Salt  Lake,  Milagra  and  other  valleys 
into  a  number  of  long  projecting  points  running  down  to 
or  nearly  to  the  shore.  Near  San  Andreas  Lake  this 
main  ridge  is  somewhat  broken  by  San  Mateo  Creek, 
and,  after  being  much  reduced  between  San  Mateo  Creek 
and  Pilarcitos  Lake,  rises  and  continues  south  eastwards 
with  very  even  crest  as  far  as  the  San  Mateo-Spanish 
Town  road.  South  of  this  road  it  becomes  higher,  with 
narrow,  slightly  uneven  crest,  until  it  swings  around  the 
head  of  the  long  valley  described,  and  joins  Black  Mount- 
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PREVIOUS     WRITERS. 

The  following  will  show  in  a  general  way  the  develop- 
ment of  our  present  knowledge  on  the  Coast  Ranges,  and 
the  Santa  Cruz  Mountains  in  particular.  Only  the  more 
important  points  are  mentioned  here,  as  these  and  other 
works  will  be  referred  to  in  detail  in  subsequent  chapters. 

Becchey. — In  1825  to  1828,  Captain  Beechey*  made  a 
voyage  to  the  Pacific  and  Behring  Straits.  His  notes  and 
collections  on  the  geology  of  the  vicinity  of  San  Fran- 
cisco were  worked  up  by  Professor  Buckland.  A  map 
is  given  of  the  headlands  about  the  Golden  Gate,  upon 
which  serpentine,  sandstone  and  jasper  rock  are  repre- 
sented. 

Tyson. — In  1849,  Mr.  P.  T.  Tysont  visited  California. 
He  notes  the  presence  of  sandstones  containing  a  big 
oyster  ( Ostrea  titans  Conrad)  near  Martinez  and  in  Liver- 
more  Valley,  and  assigns  the  strata  to  Eocene  or  Miocene 
age.  He  finds  strata  which  he  thinks  may  be  quite  recent 
or  late  Tertiary.  He  describes  quite  accurately  the 
cherts,  jaspers,  etc.  (phthanites).  He  notes  the  presence 
of  hypogene  and  metamorphic  rocks  of  many  kinds, 
which  have  been  twisted  about  and  mixed  together  in  the 
most  confused  manner,  and  mentions  having  found  in  a 
small  space  near  Bodega  Point,  gneiss,  mica  slate,  in- 
durated talcose  slate,  hornblende  slate  and  serpentine,  the 
last  containing  chromiferous  iron.  Near  San  Diego  he 
notes  the  extensive  diffusion  of  diluvial  drift. 

*  Zoology  of  Captain  Beechej*8  Voyage  to  the  Pacific  and  Behring*8 
Straits  in  1825-1828.     London.     1839. 

t  Report  of  the  Secretary  of  War,  Communicating  Information  in  Rela- 
tion to  the  Geology  and  Topography  of  California.  Senate,  Ex.  Doc.  No. 
47.     1850,  pp.  15  H  seq. 
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Trask. — Dr.  John  B.  Trask",  as  State  Geologist,  made 
a  report  in  1855,  in  which  he  defines  the  Coast  Mountains, 
also  the  local  name  of  Santa  Cruz  Range.  He  divides 
the  rocks  of  the  Coast  Ranges  into  three  groups:  Ter- 
tiary, Primitive  and  Volcanic.  The  volcanic  rocks  he 
thinks  to  be  late  Miocene  in 'age.  His  Primitive  Group 
included  the  syenites,  mica  schist,  granite,  gneiss,  por- 
phyries and  the  older  greenstone,  including  also  the  ser- 
pentine rocks;  he  also  groups  with  these  a  crystalline 
limestone,  quite  common  from  Santa  Cruz  southward,  and 
makes  it  the  same  in  age  as  the  group  which  extends 
through  three  hundred  miles  of  the  Sierra  Nevada,  noting 
that  it  is  older  than  the  igneous  rocks.  In  the  Tertiary  he 
calls  attention  to  the  widespread  existence  of  bituminous 
or  Monterey  shale,  calling  it,  by  way  of  distinction,  the 
"infusorial  group,"  and  its  age  the  "  Infusorial  Period," 
but  he  makes  them  horizontal,  and  their  exposure  due  to 
simple  uplift.  Above  this  he  places  "sandstones  and 
slates,"  the  former  predominating.  These  upper  beds 
are  very  fossiliferous. 

Dana. — In  the  report  of  the  U.  S.  Exploring  Expedi- 
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Navv  Point,  Benicia,  and  from  San  Francisco  to  the 
Pacific.  He  names  and  describes  the  San  Francisco 
sandstone,  abundant  at  San  Francisco  and  elsewhere.  He 
assigns  it  to  the  Tertiary,  though  a  portion  of  the  Upper' 
Cretaceous  may  be  represented.  He  describes  alluvial 
deposits  about  San  Francisco  Bay,  drift  deposits  in  low 
passes  in  San  Francisco  and  sand  dunes  in  the  same  place. 
From  finding  '*  Post-Pliocene  deposits"  at  Monterey, 
Santa  Barbara,  San  Pedro  and  San  Diego,  he  argues  for 
a  very  recent  uplift  of  that  region. 

Whitney. — During  the  survey  under  Prof.  Whitney,* 
the  Santa  Cruz  Mountains  were  crossed  in  several  direc- 
tions. His  report  in  a  very  general  way  points  out  the 
distribution  of  the  different  formations  in  those  mount- 
ains. He  makes  the  metamorphic  rocks  and  San  Fran- 
cisco sandstone  Cretaceous,  thinks  certain  shales  in  the 
valley  near  Searsville  are  Cretaceous,  but  assingns  most 
of  the  later  rocks  of  the  mountains  to  the  Miocene:  He 
calls  the  strata  between  Lake  Merced  and  Mussel  Rock 
Pliocene,  overlaid  unconformably  by  post-Pliocene. 

In  1880,  in  his  **  Contributions  to  American  Geology," 
Whitneyt  calls  attention  to  the  fact  that  in  the  Coast  Range 
the  movement  has  produced  crushing  and  breaking,  rather 
than  folding  and  uplifting.  He  notes  Pliocene  near  San 
Diego,  at  north  end  of  San  Fernando  Valley,  uncon- 
formable on  Miocene,  and  subaerial  Pliocene  gravels  all 
about  the  Santa  Clara  Valley.  The  Miocene  he  divides 
into  two  groups ;  one  a  fine  grained  slate  or  shale  often 
highly  bituminous  and  the  other  a  rather  coarse  grained 
sandstone,  the  latter  being  the  lower  member.    He  makes 


•  Geological  Survey  of  Califoruia,  J.  D.  Whitney,  State  Geologist.  Geol- 
ogji  vol-  i»  1865,  pp.  61  e/  itq, 

t  Auriferous  Gravels,  J.  D.   Whitney.     Memoirs  of  Museum  of  Com- 
parative  Zoolo^,  1880,  pp.  15  H  seij. 
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the  general  uplift  post-Miocene  with  many  local  move- 
ments since  Pliocene,  the  Miocene  and  Pliocene  being 
conformable  in  some  places,  in  others  unconformable. 

Becker. — In  1888,  Dr.  Becker. •  in  his  report  on  the 
"  Quicksilver  Deposits  of  the  Pacific  Slope,"  also  makes 
the  metamorphic  rocks  Cretaceous,  but  thinks  the  lime* 
stone  is  the  lowest  member  and  probably  older.  He  thinks 
the  first  upheaval  took  place  in  lower  Cretaceous.  The 
cherts  before  mentioned  he  calls  phthanites  and  argues 
that  the  serpentine  is  derived  from  sandstone. 

Cooper. — In  the  Seventh  Annual  Report  of  the  State 
Mineralogist,  Dr.  J.  G.  Coopert  gives  a  list  of  the  fossils 
of  California  with  their  geographical  and  geological  range. 
This  is  a  good  index  of  the  ages  to  which  some  of  the 
more  fossiliferous  horizons  were  assigned  at  that  time  and 
practically  up  to  the  present.  The  following  ages  are 
given  to  some  of  the  beds  to  be  discussed  later.  The 
horizontal  beds  from  Santa  Barbara  to  San  Diego  are  all 
called  Quaternary.  The  beds  of  Seven  Mile  Beach  and 
their  continuation  to  the  southeast  are  called  Pliocene.- 
The  fossiliferous  beds  along  the  coast   from  Half  Moon 
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son  *  suggests  that  the  White  Miocene  shale  or  Monterey 
shale  is  of  volcanic  origin.  Gravels  which  he  finds  there 
overlying  the  granite  he  thinks  are  of  Eocene  age.  He 
also  differentiates  the  Pliocene  and  Quaternary.  In  a 
later  paper  t  he  summarizes  the  evidence  of  post-Plio- 
cene uplift  between  San  Diego  and  San  Francisco.  He 
describes  in  a  general  way  the  beds  on  Seven  Mile  Beach 
and  their  structure,  calling  them  all  Pliocene  and  naming 
them  the  Merced  series.  He  makes  them  continuous 
with  the  beds  in  the  cliffs  at  Pillar  Point,  giving  a  section 
from  Lake  Merced  to  Pillar  Point. 

A  number  of  other  geologists  have  touched  the  Santa 
Cruz  Mountains,  without  their  reports  giving  us  any  new 
information  on  the  main  features  of  the  geology.  As  for 
example  Dr.  J.  S.  Newberry}  and  Dr.  Thos.  Antisell.§ 

GENERAL    GEOLOGY. 

Formations  Represented. — The  Pleistocene  is  well  rep- 
resented in  belts  of  nearly  level  ground,  which  skirt  the 
mountains  on  all  sides,  and  form  benches  up  many  of  the 
streams. 

The  Pliocene  is  recognized  on  Seven-Mile  Beach  and 
to  the  southeast.     Merced  series. 

The  Miocene  is  the  formation  which  predominates. 
Three  facies  are  recognized.  The  lower  part  of  the 
Merced  series,  very  fossiliferous,  yellow  and  drab  sands 
more  or  less  consolidated;  the  Monterey  series,  princi- 
pally a  light  colored  bituminous  shale,  containing  few 
fossils;  the  Pescadero  series  (in  part),  represented  by 
wide  spread  yellow  sandstone,  fossiliferous  in  places. 

The  Eocene  is  thought  to  be  represented,  but  no  faunal 
evidence  of  its  presence  has  been  found. 

*Univ.  of  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  1  H  mq.^  May,  1893. 
tUniv.  of  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  115  et  stq,     Deo.  1893. 
I  Pacific  Bailroad  Survey,  vol.  vi,  part  ii. 
(PAcifio  Bailroad  Survey,  vol.  vii,  part  ii. 
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The  Cretaceous  is  thought  to  be  represented.  The 
strata  containing  lower  Miocene  fossils  form  the  upper 
partof  a  series  several  thousand  feet  thick.  (Pescadero 
series.)  No  fossils  were  found  in  the  lower  part  of  the 
series,  but  it  seems  probable  that  the  Inoceramus  reported 
by  Prof.  Whitney  came  from  these  beds,  and  partly  upon 
that  as  a  basis  they  have  been  referred  to  the  Cretaceous. 

In  addition  to  the  above  are  areas  of  granite  and  lime- 
stone that  are  probably  pre-Cretaceous. 

There  are  large  areas  of  metamorphosed  sandstones, 
phthanites,  serpentines  and  associated  rocks,  shales  and 
older  eruptives,  of  which  the  age  is  as  yet  in  question. 

Distribution  of  the  Fortuations* — Granite. — While  from 
the  position  and  character  of  its  outcrops  it  seems  to  be 
evident  that  the  granite  has  considerable  body  underneath, 
its  outcrops  are  not  very  conspicuous  in  the  Santa  Cruz 
Mountains.  It  occupies  the  ridge  running  from  a  little 
south  of  Point  San  Pedro  nearly  to  the  San  Mateo-Spanish 
Town  road ;  also  the  ridge  00  the  west  of  the  San  Lorenzo 
River,  which  extends  from  near  Santa  Cruz  nearly  to 
Pescadero  Creek.     A  little  granite  appears  at  a  few  places 
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southeastward.  The  main  peaks  shown  upon  the  sketch- 
map  and  adjacent  region. 

Pescadero  Series. — This  series  makes  up  the  hills  of 
northeastern  San  Francisco.  The  eastern  side  of  the 
San  Bruno  Mountains  and  hills  northwest  of  Ocean  View. 
At  Point  San  Pedro.  Eastern  foothills,  from  Redwood- 
Searsville  road  to  south  of  Mayfield.  Main  ridge,  from 
San  Mateo-Spanish  Town  road  to  headwaters  of  Pesca- 
dero Creek.     Pescadero  Point  to  Pigeon  Point. 

Monterey  Series. — Western  flank  of  main  ridge,  from 
near  Spanish  Town,  southeastward.  Coast,  from  Point 
New  Year  to  Santa  Cruz. 

Merced  Series. — Lake  Merced  to  Mussel  Rock  on  .the 
coast,  and  extending  southeast  to  Milbrae,  forming  foot- 
hills. Foothills  near  Stanford  University  and  Mavfield. 
Foot  of  main  ridge,  west  side  of  Coal  Mine  Canon.  Coast, 
from  Point  Montara  to  Pescadero  Creek.  At  Point  New 
Year.     Santa  Cruz  to  south  of  Capitola. 

Pleistocene  and  Recent. — Most  of  San  Francisco. 
Valley  of  Lake  Merced.  Between  foothills  and  Bay  of 
San  Francisco.  Santa  Clara  Valley.  Small  areas  in 
foothills  and  in  stream  valleys.  Mussel  Rock  to  Point 
San  Pedro.  Raised  beaches  on  coast,  from  Point  Mon- 
tara to  Pajaro  River.     Valley  of  Pajaro  River. 

Stratigra-phical  Relations  of  the  Formations, — There 
are  three,  and  probably  four,  marked  periods  during  each 
of  which  sedimentation  was  more  or  less  continuous,  each 
being  followed  by  upheaval  and  folding,  and  each  being 
laid  down  unconformably  upon  the  preceding.  The 
formations  belonging  to  the  first  of  these  have  been  grouped 
together  and  have  been  called  for  want  of  a  better  name, 

The  Metamorphics  of  the  Coast  Ranges. — These  in- 
clude the  Gavilan  limestone,  the  phthanite  or  radiolarian 
chert  and  the  metamorphic  sandstone.  Little  is  known 
accurately  of  these  formations.     The  phthanite  and  meta- 
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morphic  sandstone  appear  to  be  conformable,  the  sand- 
stone certainly  underlying  and  probably  overlying  the 
phthanite.  Beyond  that,  the  relations  of  the  formations 
to  each  other  are  not  known.  There  appear  to  be  two 
beds  of  the  Gavilan  limestone,  one  of  which  at  least  is 
several  hundred  feet  thick.  The  limestone  is  found  asso- 
ciated with  the  metamorphic  sandstone  and  metamorphic 
slate,  also  with  younger  formations  where  brought  up  by 
faulting.  Dr.  Becker,*  in  treating  the  rocks  of  the  Gavilan 
Range,  calls  the  limestone  the  lowest  member.  Its  age  is 
unknown.  The  phthanites,  upon  the  evidence  of  Radio- 
laria  found  in  them,  have  been  thought  to  be  of  Jurassic 
or  Cretaceous  age-t  In  general,  all  the  metamorphics 
are  thought  to  be  pre-Cretaceous  by  Mr.  H.  W.  Fair- 
banks.} 

Above  the  metamorphics  is  a  great  thickness  of  sand- 
stones and  shale,  frequently  thin  bedded,  topped  by  heavy 
beds  of  conglomerate,  which,  to  distinguish,  we  have 
called  the 

Pescadero  Series. — This  series  comprises  all  the  upper 
portion  of  what  has  been  known  as  the   San  Francisco 
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has  been  found  to  extend  upward  to  the  Tertiary,  it  will 
be  assumed  here,  purely  upon  their  e\4dence,  that  such  a 
break  does  exist  here  between  the  metamorphics  and  the 
Pescadero  series.  The  series  has  a  thickness  of  several 
thousand  feet. 

During  the  next  period  of  sedimentation  there  were  laid 
down  the  two  formations  known  as  the 

Monterey  and  Merced  Series. — The  Monterey  series  is 
a  considerable  thickness  of  white,  or  light  colored,  fre- 
quently bituminous,  shale,  with  some  sandstone,  and  is 
overlain  conformably  by  soft  sandstones,  shales  and  con- 
glomerates or  grits,  the  whole,  known  as  the  Merced 
series,  ha\4ng  locally  a  thickness  of  nearly  a  mile.  The 
Monterey  series  contains  but  few  fossils,  those  being  of 
Miocene  age.  The  Merced  series  is  very  fossiliferous, 
at  the  bottom  containing  many  Miocene  forms  and  at  the 
top  appearing  to  run  nearly  if  not  quite  into  the  Pleisto- 
cene. 

The  two  formations  appear  to  grade  into  each  other  so 
that  locally  sedimentation  seems  to  have  been  continuous 
from  the  beginning  of  the  Monterey  period  at  least  through 
the  Pliocene.  On  the  other  hand  there  is  evidence  of 
many  minor  movements  during  this  long  period,  many 
parts  of  the  area  now  covered  by  the  formations  having 
evidently  been  land  areas  during  part  of  the  time. 

These  two  formations  were  laid  down  unconformably 
upon  the  preceding  Pescadero  series. 

Unconformably  upon  all  the  preceding  formations  there 
are  all  around  the  edge  of  the  Santa  Cruz  Mountains  un- 
consolidated deposits  of  Pleistocene  or  Recent  age. 
Locally,  as  just  south  of  Mussel  Rock  and  one  or  two 
other  places,  these  reach  a  thickness  of  over  two  hundred 
feet;  but  generally  they  average  from  five  to  fifty  feet 
in  thickness.  An  interesting  feature  of  these  deposits  is 
the  part  that  wind-blown  sands  play  in  them,  appearing 


288  CALIFORNIA    ACADEMY    OF    SCIENCES. 

at  the  bottom  of  the  water  deposits,  and  at  the  top  cover- 
ing a  major  part  of  San  Francisco  county. 

General  Structure. — As  stated  above,  each  of  these 
periods  of  deposition  has  been  followed  by  upheaval  and 
erosion.  These  upheavals  have  been  progressively  gentler. 
On  the  San  Francisco  peninsula  no  distinction  could  be 
found  between  a  movement  which  followed  the  laying 
down  of  the  Pescadero  series  and  a  post-Jurassic  move- 
ment which  it  is  claimed  followed  the  laying  down  of  the 
radiolarian  cherts  and  associated  rocks.* 

Both  formations,  whether  distinct  or  not,  were  subjected 
to  a  powerful  upheaval,  being  folded,  faulted,  crushed 
until  a  structureless  mass  has  frequently  resulted.  The 
lower  or  so  called  metamorphic  rocks  have  generally  lost 
all  trace  of  bedding,  the  phthanites  excepted.  In  some 
places  they  show  secondary  siliciiication.  The  upper  beds 
usually  show  bedding,  though  in  many  places  this  is  lost 
and  secondary  silicification  appears  similar  to  that  more 
common  in  the  lower  metamorphic  rocks.  High  and  ver- 
tical dips  prevail  in  both  formations. 

Movement  seems  to  have  taken  place  largely  by  fault- 
■  ihuiii'h  thi:^  structure  taken  as  a  whole  annears  to  be 
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even  running  into  the  thousands.  These  faults  and  nearly 
all  the  structural  features  have  a  strike  of  about  north- 
west and  southeast. 

As  a  rule  the  Monterey-Merced  series  are  only  gently 
folded,  the  strata  usually  having  a  dip  lower  than  45°, 
but  locally  the  dip  is  frequently  found  to  be  as  high  as 
75°  or  80°.  The  axis  of  greatest  disturbance  seems  to 
have  been  in  about  the  same  line  as  in  the  early  Miocene 
upheaval.  During  the  Merced  period  a  volcanic  outflow 
of  andesite  took  place  in  the  area  of  the  foot-hills  near 
Stanford  University.  Just  above  this  is  a  layer  of  barna- 
cles, cidaris  spines,  etc.,  and  in  places  Pholas  borings  in 
it,  with  other  e\'idence  showing  that  the  outflow  formed 
later  a  part  of  the  shore  line.  Other  evidences  of  slight 
movements  during  the  Monterey-Merced  period  are  found 
in  the  distribution  of  the  two  formations.  In  places  the 
Monterey  series  lies  upon  the  granite,  in  others  the  granite 
or  Pescadero  series  underlie  the  Merced  series. 

The  folding,  as  a  rule,  has  been  sharper  on  the  side  of 
the  mountains  toward  the  bay.  The  fossils  there  are 
generally  distorted  and  the  strata  are  firmer  and  more 
consolidated.  The  most  noticeable  faults  are  also  all  on 
the  northeast  flank  of  the  mountains.  Along  the  ex- 
posure on  the  Seven  Mile  Beach,  faults  of  from  a  few 
feet  or  inches  up  to  ten  or  twenty  feet  are  frequent;  but 
aside  from  those  only  major  faults  have  been  recognized, 
and  these  partly  by  the  distribution  of  the  formations, 
partly  by  topography.  There  appear  to  be  two  main  di- 
rections of  faulting,  parallel  with  the  strike  of  the  moun- 
tain, and  in  a  nearly  due  east  and  west  direction.  The 
strata  are  generally  tilted  up  at  a  high  angle,  often  being 
perpendicular,  but  usually  having  lower  dips  as  we  recede 
from  the  line  of  greatest  disturbance. 

The  Quaternary  was  a  period  of  oscillation.     During 

3d  Skb.,  Vol.  V.  ( 19  ]  Aaguat  1,  1896. 
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this  period  there  was  no  folding  but  simple  uplift  with  the 
axis  of  uplift  as  before  in  the  axis  of  the  range.  The 
shore  lines  show  that  these  movements  of  subsidence  and 
uplift  rested  at  a  number  of  levels,  the  lowest  subsidence 
being  at  least  1500  feet"  below  the  present  level.  Prof. 
Lawson  proposes  as  an  hypothesis  to  differentiate  the 
Pliocene  and  Quaternary ;  "  that  the  Pliocene  corresponds 
to  the  period  of  more  or  less  continuous  depression  of 
the  coast;  and  that  the  Quaternary  corresponds  to  the 
more  or  less  continuous  uplift  which  has  affected  the  coast 
since  the  maximum  depression  was  reached. "t  This 
hypothesis  would  seem  to  meet  the  conditions  along  the 
southern  coast,  but  will  not  those  north  of  Monterey  Bay, 
where  the  Pliocene  has  been  upturned  and  eroded  before 
the  Quaternary  was  laid  down  and  where  land  deposits 
form  the  bottom  of  the  Quaternary.  In  that  region  the 
difference  in  the  character  of  the  uplift  must  be  used, 
the  Quaternary  being  only  gently  upraised  and  nowhere 
dipping  more  than  a  few  degrees,  while  the  Pliocene  is 
lifted  to  angles  of  from  20°  to  80°, 

The  movements  of  the  Quaternary  may  be  summarized 


NEOCENE    STRATIGRAPHY. 


ent  site  of  San   Francisco  an  island. 
Clara  Valley. 

4th.     Recent  uplift  to  present  conditions. 

Column  AX  SmtoH  or  the  Santa  Cruz  Houktains. 


291 
Bay  filling  Santa 


I 

Molina  deposits. 
Fresh  vBter  deposits. 
Harine  aepoaita. 
IjLUd  depoails. 

Blephas,  l^ouifera. 

ji 

1 

a 

FoMiliferoUB    beds    of 
BBtidHioiie  aDd  coiigloni' 
emte.  Tmnsiticiial  from 
the     Miooeue     Ihrough 
the  Pliocene. 

Living  shellrt. 
■'VenuB   psjaroenai8"(a 
Mactra). 
Large  Fecteos.  Areas,  etc. 
Cetaceau  bones. 

1 

1 

Bitaminous   or    White 
Miocene  abale;  w  i  1  h 
some  eandutone. 

Infusoria . 
Peclen  peckbami. 
Tellina  oougeatn. 

Bnile8:Cariiielo8eries(!) 
and  shales. 

Turritella  boffraanni. 
Ostrea  titaii. 
Lirupeoteu  eslreUauug. 
Dosiuia.  etc. 

11^ 

i 

(The     '■  San     FranclBco 
Ancella  beds. 

Plant  remains. 
luoceramuB. 

Aacella. 

- 

Badiolarian    cben    ot 
phthaoile. 

BadioUria. 

1 

li 

1 

G&vilan  limestone. 

292  CALIFORNIA    ACADEMY    OF    SCIENCES. 

DETAILED    STRATIGRAPHY. 

In  a  more  detailed  study  of  the  stratigraphy,  the  form- 
ations will  be  taken  up  from  earlier  to  later.  The  meta- 
morphic  sandstone  will  be  considered  as  at  least  a  more 
or  less  marked  facies  of  the  pre-Miocene  sandstones, 
The  future  will  decide  whether  it  be  simply  a  metamor- 
phic  facies  of  the  lowest  bed  of  the  great  series  which 
have  been  known  as  the  San  Francisco  sandstone,  or 
whether  this  term  has  been  applied  to  beds  differing  not 
only  in  age,  as  it  is  quite  probable  that  they  do,  but  in  all 
their  structural  relations.  The  evidence  observed  will  be 
given  under  the  relations  of  the  Pescadero  series. 

LIMESTONE. 

Litkology. — This  bed  of  limestone  is  in  places  highly 
crystalline,  in  other  places  it  does  not  appear  to  be  so 
much  metamorphosed,  and  contains  long  lenticular  masses 
of  chert  through  it  in  the  direction  of  dip.  Prof.  Whitney 
describes  it  in  one  place  as  follows" :  "  The  upper  layers 
are  thin  bedded,  and  some  strata  are  light  colored,  others 
dark ;   below  the   stratification  is  less  distinct,  the   layers 
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between  the  San  Andreas  and  Crystal  Springs  Valley  and 
Pilarcitos  Valley,  from  the  San  Mateo-Spanish  Town 
road,  where  it  used  to  be  quarried,  northward  a  few  miles. 
Near  the  head  of  Stevens  Creek  it  outcrops  and  is  well 
exposed  along  the  hill  on  the  east  of  the  valley;  also 
further  east,  evidently  having  been  faulted  or  folded. 

Blocks  and  small  outcrops  were  found  at  a  number  of 
places,  but  from  their  occurrence  were  generally  thought 
to  be  only  fragments  brought  up  by  faulting. 

Relations  and  Age, — Aside  from  some  indications  that 
this  limestone  occurred  low  down  in  the  series,  no  definite 
relations  could  be  made  out  between  it  and  other  forma- 
tions exposed.  In  the  Gavilan  Range,  Becker  makes  it 
**  the  lowest  sedimentary  formation  encountered."*  From 
the  association  with  it  there  of  rocks  of  the  Archaean 
gneiss  type,  he  thinks  it  may  be  very  old,  though  he 
suggests  the  possibility  of  its  being  a  member  of  the 
Knoxville  series  of  the  Lower  Cretaceous. 

In  the  section  up  Permanenta  Creek  there  seems  to  be 
some  evidence  that  it  is  a  conformable  member  of  the 
series  containing  the  phthanite  and  metamorphic  sand- 
stone, and  would  seem  to  underlie  the  phthanite  by  some 
distance.  No  good  outcrop  of  the  phthanite  occurs  on 
the  creek,  but  its  position  is  indicated  by  fragments  in 
plenty.  Between  it  and  the  limestone  the  bedding  in  the 
sandstone  and  shale  is  very  indistinct,  but  in  several  places 
indicated  a  dip  and  strike,  which  is  found  to  agree  with  the 
dip  and  strike  of  the  limestone  when  that  formation  is 
reached  further  up  stream. 

PHTHANITES,    OR    RADIOLARIAN    CHERT. 

Lithology. — Nearly  every  writer  on  the  geology  of  Cali- 
fornia has  noted  or  described  a  series  of  thin-bedded, 
cherty  strata,  ranging  in  color  from  red  or  green  to  brown 

*  U.  S.  Geol.  Stmr.,  Monograph  xiii»  p.  181. 
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or  black.  They  are  usually  very  thin-bedded,  averaging 
about  an  inch,  but  ranging  from  a  fraction  of  an  inch  to 
several  inches.  They  are  very  hard,  and  break  up  into 
little  parallelopipedons.  Almost  everywhere  they  are  ex- 
posed, the  strata  are  very  much  and  very  characteristic- 
ally contorted,  yet  maintaining  their  bedding  almost 
unbroken,  like  the  edges  of  a  bale  of  cloth  which  has 
been  crumpled  up. 

It  has  recently  been  shown  that  in  places  the  phthanite 
contains  an  abundance  of  Radiolaria,  though  in  poor  pres- 
ervation.* 

From  this  it  has  been  thought  that  the  phthanites  were 
originally  siltcious  deposits,  the  silica  having  been  derived 
from  organic  remains. 

Occurrence. — Small  outcrops  of  phthanite  are  abundant, 
and  it  frequently  appears  to  be  all  mixed  up  with  the 
sandstone,  serpentine,  etc.,  as  though  in  the  crushing  to 
which  the  metamorphics  had  been  subjected  the  phthanite 
bed  had  been  torn  into  small  masses  which  had  been 
thoroughly  scattered  among  the  other  beds.  That  we  do 
not  observe  the  same  thing  for  the  other  beds  is  doubtless 
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rock  in  the  line  of  hills  from  Point  Lobos  southeastward 
past  the  almshouse  to  the  hills  just  north  of  Visitacion 
Valley  on  the  bay  side.  This  belt  includes  Bernal 
Heights.  It  is  not  confined  to  this  belt,  and  usually  may 
be  found  wherever  the  serpentine  or  metamorphic  sand- 
stone occurs.  As  typical  exposures  readily  accessible 
from  San  Francisco  might  be  mentioned  exposures  in  the 
small  hill  in  the  northeast  corner  of  Golden  Gate  Park; 
also  in  the  hill  near  Strawberry  Hill,  in  the  same  park, 
upon  which  the  Prayer  Book  Cross  has  been  erected. 
In  numerous  cuts  in  the  group  of  hills  surrounding  the 
almshouse,  and  in  fact  nearly  everywhere  that  it  occurs 
in  any  quantity,  it  is  much  quarried  for  road  material  and 
hence  the  abundance  of  excellent  exposures. 

I^elattons  and  Age. — The  evidence,  both  on  the  San 
Francisco  peninsula  and  elsewhere,  makes  it  appear  that 
the  phthanite  is  conformably  interbedded  with  the  older 
sandstone.  Mr.  F.  Leslie  Ransome  reports  this  relation 
to  exist  just  north  of  the  Golden  Gate  and  on  Angel  Is- 
land.* It  may  therefore  be  considered  as  of  the  same 
age.  By  a  comparison  of  its  radiolarian  fauna  with  that 
of  certain  cherts  of  Europe,  it  has  been  thought  that  the 
phthanite  might  be  of  Jurassic  or  Cretaceous  age.t 

THE    METAMORPHIC    SANDSTONE. 

Lithology. — In  the  area  studied  a  metamorphic  sand- 
stone is  very  abundant  in  which  bedding  is  visible  in  only 
a  few  places,  and  then  can  be  followed,  as  a  rule,  but  a 
few  feet.  It  is  usually  light  brown  or  gray  in  color, 
rather  fine  grained,  but  variable  in  that  respect,  breaking 
along  joint  planes  which  seem  to  form  a  fine  network 
through  it  and  which  are  generally  stained  brown  or  black. 


*  Univ.  of  Cal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  73-74,  and  pp.  198,  199. 
t  Univ.  of  Gal.,  Bull.  Dept.  of  Geol.,  vol.  i,  pp.  237-238. 
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In  many  places  over  considerable  areas  hand  specimens 
show  a  schistose  structure  full  of  slickensides  and  evi- 
dently bearing  no  relation  to  its  original  structure  and 
character,  sometimes  appearing  as  though  it  had  been  re- 
duced to  a  pasty  mass  and  afterward  consolidated. 

In  many  places  this  old  sandstone  is  further  distinguished 
by  secondary  silicification,  the  rock  being  filled  with  a  net 
work  of  fine  quartz  veins. 

In  some  regions  the  metamorphic  sandstone  can  be 
recognized  at  once.  In  others  the  resemblance  to  the 
sandstone  of  the  Pescadero  series  is  so  great  that  it  is  im- 
possible to  draw  the  line  between  them.  For  example, 
in  the  San  Bruno  Mountains  the  northeastern  side  is  clearly 
made  up  of  the  Pescadero  sandstones  showing  the  bed- 
ding and  characteristic  features.  As  the  southern  end  of 
the  mountain  is  rounded  the  bedding  becomes  more  ob- 
scure and  the  dip  less  regular;  this  continues,  the  beds 
being  found  at  all  angles  until  finally  the  bedding  only 
shows  here  and  there,  phthanite  occurs  to  some  extent, 
secondary  silicification  is  quite  marked  in  some  places, 
and  the  rock  as  a  whole  on  the  west  side  of  the  mountain 
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As,  however,  most  of  the  recent  observers  agree  in 
placing  a  marked  non-conformity  between  the  metamor- 
phic  rocks  and  the  Cretaceous  rocks,  with  the  latter  of 
which  the  Pescadero  series  has  been  thought  to,  in  part, 
agree,  the  writer  has  preferred  in  this  paper  to  accept 
their  conclusions. 

Occurrence. — The  metamorphic  sandstone  occurs  in 
connection  with  phthanite  or  serpentine  in  most  of  hills 
included  in  the  broad  belt  which  extends  from  Fort  Point 
and  Point  Lobos  southeastward  to  the  bav  between  Mis- 
sion  Bay  and  Visitacion  Valley.  It  also  forms  the  south- 
western  flank  of  the  San  Bruno  Mountains. 

It  is  found  abundantly  on  the  edge  of  the  foothills  facing 
San  Francisco  Bay  from  Milbrae  to  Redwood  City;  on 
the  ridge  which  starting  from  Mussel  Rock  extends  south- 
east on  the  west  side  of  San  Andreas  and  Crystal  Springs 
Valleys.  Also  in  Black  Mountain  and  southward,  and  in 
general  wherever  the  metamorphic  rocks  are  found.  In 
the  Santa  Cruz  Mountains  much  of  the  eastern  slope  and 
the  highest  peaks  are  made  up  of  the  metamorphic  sand- 
stone and  associated  rocks. 

Relations. — From  the  lack  of  bedding  or  structure  it  is 
seldom  that  any  relation  can  be  made  out  between  the 
metamorphic  sandstone  and  the  other  formations.  The 
only  relation  so  far  observed  is  that  it  lies  conformably 
under  the  phthanite  and  probably  also  above.  This  ap- 
pears in  several  of  the  phthanite  hills  in  San  Francisco, 
notably  on  Castro  Heights.  Mr.  F.  Leslie  Ransome 
reports  the  same  relation  to  exist  north  of  the  Golden 
Gate*  and  on  Angel  Island,  t 

Correlation. — No  fossils  have  ever  been  found  in  the 
metamorphic  sandstone  of  the  San  Francisco  peninsula. 

*Univ.  of  Cal.,  Bnll.  Geol.  Dept.,  vol.  i,  pp.  73-74. 
t  Univ.  of  Cal.,  Bnll.  Geol.  Dept.,  vol.  i,  p.  198. 
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Its  age  is  therefore  not  known.  From  its  association 
with  the  phthanite  it  has  been  thought  to  be  of  about  the 
same  age,  and  so  is  called  Jurassic  by  some.  Assuming 
the  existence  of  a  nonconformity  between  these  rocks  and 
the  Cretaceous,  it  may  be  best  for  the  present  simply  to 
consider  them  as  pre-Cretaceous." 

THE    PESCADERO    SERIES. 

The  San  Francisco  sandstone  was  one  of  the  earliest 
formations  recognized  and  described  in  this  State.  Of 
late,  however,  as  intimated  above,  it  has  been  thought 
that  the  formation  originally  described  under  the  name 
San  Francisco  sandstone,  instead  of  being  one  formation 
represents  at  least  two  of  very  differing  ages.  In  most, 
if  not  all,  the  recent  papers  the  California  or  San  Fran- 
cisco sandstone  has  been  assumed  to  belong  to  the  pre- 
Cretaceous  series.  But  the  writer  has  found  that  a  large 
part  of  what  was  originally  described  as  the  San  Francisco 
sandstone  belongs  to  a  series  which  certainly  is  in  part 
Miocene,  as  at  first  described  by  Blake,  probably  in  part 
Tejon  and  possibly  in  part  Cretaceous.  The  best  expos- 
ure of  the  series  was  found  in  the  low  bluffs  near  Pesca- 
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ocene  fossils.  It  is  now  believed  that  Blake  was  right  in 
placing  these  with  the  San  Francisco  sandstone. 

The  sandstone  and  shale,  which  is  quite  typically  de- 
veloped in  Telegraph  Hill  and  other  hills  in  the  north- 
eastern part  of  San  Francisco,  is  found  making  up  a  large 
part  of  the  San  Bruno  Mountains,  just  south  of  the  city. 
It  is  then  found  tj'^pically  developed  at  Point  San  Pedro 
and  again  at  Pescadero  Point.  The  section  there  gave  a 
thickness  calculated  at  10,800  feet.  Near  the  southern 
end  of  this  section  are  several  hundred  feet  of  conglom- 
erate, and  in  this  conglomerate  were  found  TurriteUa 
hoffmanni  Gabb,  and  a  few  other  forms,  not  yet  identified. 
In  the  headwaters  of  Stevens'  Creek  and  Coal  Mine 
Caiion  occurs  a  conglomerate  indistinguishable  from  the 
conglomerate  near  Pigeon  Point,  and  also  containing 
TurriteUa  hoffmanni  Gabb,  together  with  Liropccten 
esirellanus  Conrad,  Ostrea  and  Dosina.  Again,  in  Alum 
Rock  Cafion  in  the  Mt.  Hamilton  Range,  near  San  Jos6, 
are  found  similar  sandstones  and  conglomerate  with  a 
similar  fauna,  and  containing  also  the  characteristic  Ostrea 
titan  Conrad,  and  some  other  forms. 

The  Pescadero  section  has  thus  served  as  a  key,  showing 
as  it  does  in  continuous  section  rock  very  typical  of  the 
old  San  Francisco  sandstone,  as  developed  in  San  Fran- 
cisco, and  conglomerate  identical  in  appearance  •  and 
fossils  with  the  somewhat  abundant  fossilif erous  sandstones 
and  conglomerates  underlying  the  White  Miocene  shale. 

The  writer  xnsited  the  original  locality  from  which  Pro- 
fessor Lawson  described  his  *'  Carmelo  Series,"  and  is 
inclined  to  the  belief  that  the  Carmelo  series  will  be 
found  to  be  the  equivalent  of  the  conglomerate  of  the 
Pescadero  series. 

In  the  Coast  Range  Mountains  of  Southern  California, 
Dr.  Antisell  studied  the  lower  Miocene  strata  in  some  de- 
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tail.  It  is  believed  that  the  strata  described  by  him  will 
be  found  to  belong  to  the  Pescadero  series, 

Petrography  and  Stratigraphy. — This  formation  may 
be  described  under  three  facies,  the  first  two  of  which 
everywhere  grade  into  each  other,  the  last  being  more 
distinct. 

The  first  is  typically  developed  at  Point  San  Pedro  and 
the  neighboring  bluffs.  The  exposure  consists  of  dark 
and  black  shales  and  slates,  or  shaly  sandstones  which, 
while  showing  finer  bedding,  is  disrinctly  bedded  in  layers 
of  from  one  to  three  inches  or  upwards.  Many  layers  of 
coarse  grained,  sometimes  conglomeritic,  grey  or  white 
hard  sandstone  or  quartzite  occur  interstrarified  in  that 
series.  This  sandstone,  while  sometimes  heavily  bedded, 
is  not  in  continuous  layers,  but  constantly  varying  in 
thickness  and  sometimes  disappearing  altogether.  At  the 
top  of  the  point,  where  the  nearly  vertical  shales  have 
been  deeply  weathered,  they  have  become  the  same  in 
appearance  as  the  soft  yellow  sandstones  which  in  other 
regions  have  been  assigned  to  the  Miocene  age,  as,  for 
example,  the  sandstone  exposed  along  the  top  of  the 
ridue   \vcst  ot'  Woodside   and    Searsville.     The   beddinu 
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being  distinct.  In  other  places  the  strata  are  very  heavily 
bedded,  and  frequently  so  intersected  with  joint  planes 
that  it  is  difficult  to  make  out  the  real  bedding.  In  many 
places  these  sandstones  were  observed  to  be  peculiarly  and 
quite  characteristically  weathered,  so  as  to  give  the  surface 
a  pitted  or  honeycombed  appearance,  the  cells  being  from 
a  fraction  of  an  inch  up  to  five  or  six  inches  across.  The 
resisting  cell  walls  have  probably  been  hardened  by  iron 
which  has  infiltrated  into  the  network  of  joint  planes.  At 
Point  San  Pedro  these  strata  lie  upon  the  granite,  and  are 
largely  made  up  of  granite  boulders  and  fragments.  The 
proportion  of  granite  increases  as  the  main  granitic  mass 
is  approached,  until  it  becomes  difficult  to  recognize  the 
separating  line. 

These  two  facies  were  not  found  occupying  definite 
horizons,  but,  as  in  the  Pescadero  section,  grade  into  each 
other,  and  succeed  each  other  irregularly  in  the  vertical 
section. 

The  third  facies  is  more  characteristic.  It  is  a  con- 
glomerate, heavy  bedded,  and  apparently  made  up  of  the 
rocks  of  the  metamorphics,  fragments  of  phthanite  being 
particularly  abundant.  This  conglomerate  is  usually  quite 
hard,  the  included  fragments  breaking  across  where  a 
piece  of  the  rock  is  fractured.  The  rock  is  usually  brown 
or  dark  colored,  except  where  relieved  by  the  red  or  other 
colors  of  the  phthanite.  The  pebbles  are  usually  not 
very  large,  varying  from  an  inch  or  under  to  three  or  four 
inches  in  diameter.  They  are  frequently  found  to  be  dis- 
tinctly faulted. 

The  conglomerate  of  Carmelo  Bay  is  laid  down  upon 
granite  and  contains  considerable  granite,  which  the  con- 
glomerates of  the  Santa  Cruz  Mountains  do  not,  as  far  as 
observed.     This  is,  however,  due  to  local  conditions  and 


302  CALIFORNIA   ACADEMY   OF   SCIENCES. 

may  not  affect  the  main  queation  of  their  original  con- 
tinuity. 

As  previously  stated,  the  best  section  observed  was  that 
running  from  Pescadero  Point  almost  to  Pigeon  Point. 
(Plate  xxiv).  The  strata  are  almostperpendicular  for  the 
whole  distance  of  over  five  miles;  at  the  northern  end 
disappearing  under  some  gently  dipping  strata,  and  at  the 
southern  end,  where  the  dip  of  the  beds  becomes  lower, 
being  cut  off  by  a  fault.  The  section  was  made  by  pacing 
and  abundant  observations  upon  the  dip  and  strike,  cor- 
rected by  the  U.  S.  Coast  and  Geodetic  Survey  chart  of 
that  region.  The  section  was  not  examined  in  great  de- 
tail, and  the  frequently  varying  strike  gave  room  for  the 
presence  of  faults;  but  though  carefully  watched  for, 
none  were  found  of  any  magnitude  except  the  one  at  the 
south  end  of  the  section.  The  section  gave  a  thickness 
of  nearly  ii,ooo  feet,  composed,  with  the  exception  of 
600  feet  of  conglomerate  at  the  southern  end,  of  the 
thin  bedded  and  heavy  bedded  sandstone,  changing  rapid- 
ly from  one  to  the  other  all  through  the  section.  The 
predominating  layers  average  from  three  inches  to  a  foot 
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series  belongs  to  the  Miocene  Tertiary,  which  hardly  seems 
probable.  If  the  conglomerate  is  the  uppermost  mem- 
ber, then  the  series  may  be  the  result  of  continuous  sedi- 
mentation through  part  or  all  of  the  Cretaceous  and  Eocene. 
It  is  not  easy  on  the  latter  theory  to  explain  the  presence 
of  such  large  quantities  of  the  metamorphic  rocks,  which 
presumably  had  just  been  buried  beneath  the  rest  of  the 
section,  unless  we  assume  considerable  erosion  previous 
to  their  laying  down.  In  the  Pescadero  section  no  evi- 
dence of  a  break  was  observed ;  the  conglomerate  seems 
to  run  into  the  thin-bedded  sandstone,  the  strike  and  nearly 
vertical  dip  being  the  same  in  both. 

The  conglomerate  of  the  Carmelo  series  was  laid  down 
upon  granite.  If  it  is  rightly  correlated  with  the  con- 
glomerate of  the  Pescadero  series,  then  the  conglomerate 
of  Pescadero  must  represent  the  bottom  of  the  series  or 
else  there  must  have  been  uplift,  erosion,  and  exposure 
of  the  metamorphic  rocks  between  the  laying  down  of 
the  conglomerate  and  the  rest  of  the  series,  notwithstand- 
ing the  evidence  to  the  contrary  at  Pescadero.  This  up- 
lift and  exposure  may  have  been  local.  As  the  evidence 
seems  to  favor  the  latter  theory  it  will  be  taken  tentatively 
here. 

Professor  Lawson  estimated  the  Carmelo  series  to  have 
a  thickness  of  at  least  800  feet.*  The  conglomerate  at 
Pescadero  was  estimated  to  have  a  thickness  of  720  feet 
at  least.  Blake  gave  the  San  Francisco  sandstone  a  thick- 
ness of  2000  or  3000  feet.t 

Dr.  Antisell,  working  south  of  the  Santa  Cruz  Mount- 
ains, obtained  the  following  section  of  the  strata  below 
the  White  Miocene  shale. 


*  Univ.  of  Gal.,  Ball.  Geol.  Dept.,  vol.  i,  p.  19. 
t  Rep.  Geol.  Recou.  in  Gal.,  1858,  p.  153. 
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"Grita   and   calcaTeoua   BandstoiieB,  m  at  Panza   and 

Santa  Margarita 360  tMt. 

San  Antonia  Bandatoneij,  with  DoHioa,  etc 2fi0  te«t. 

Gypaeoaa  and  feiruginotie  »andstonee  o(  Santa  Inez, 
Panza  and  Qavilan,  containinR  Ostr«a.  Tnrritella, 
etc."' 1.200  lert. 

Ur  thickneaa  below  White  shale 1,810  feet. 

Occurrence. — The  Pescadero  series  is  well  exposed 
at  a  number  of  points  about  San  Francisco  Bay,  At 
Benicia,  Blake  found  in  rocks  of  this  series  a  Trochus, 
Turritella  and  shark's  tooth.  In  San  Francisco  it  makes 
up  the  three  hills  in  the  northeast,  or  business  quarter, 
of  the  city.  The  hills  just  north  and  west  of  Ocean 
View  and  most  of  the  San  Bruno  Mountains  belong  to  this 
series.  It  is  finely  exposed  at  Point  San  Pedro  and  at 
Pescadero.  It  appears  to  be  one  of  the  most  abundant 
formations  of  the  Santa  Cruz  Mountains.  It  occurs 
abundantly  in  the  Mount  Hamilton  Range  and  to  some 
extent  in  the  Mount  Diablo  Range, 

If  it  be  correctly  correlated  with  the  lower  Miocene 
strata  worked  up  by  Mr.  Antisell,  it  will  probably  be 
found  that  this  formation  is  widespread  all  through  the 
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Quaternary.  The  age  of  the  overlying  strata  was  not  de- 
termined, as  they  differed  petrographically  from  any  rock 
found  elsewhere.  Their  position  and  structure  would 
seem  to  indicate  that  they  belong  to  the  Monterey  series. 
In  San  Francisquito  Creek,  above  the  Mayfield-Searsville 
road,  the  Pescadero  series  with  a  high  dip  is  overlain  by 
the  gently  dipping  Merced  series ;  and  as  the  Merced  and 
Monterey  series  are  found  to  be  conformable,  that  would 
place  the  Pescadero  series  unconformably  below  the 
Monterey  series. 

At  Carmelo  Bay  Dr.  Lawson  believes  a  nonconformity 
exists  between  the  Carmelo  series  and  the  White  Miocene 
shale  or  Monterey  series.  In  the  same  place  the  Carmelo 
series  is  seen  resting  upon  the  granite.*  At  Point  San 
Pedro  the  formation  also  rests  upon  the  granite. 

Correlation, — The  fossiliferous  formations  just  under- 
lying the  White  shale  that  are  described  by  Dr.  Antisell 
and  Prof.  Whitney  are  believed  to  be  correctly  correlated 
with  part  of  the  Pescadero  series.  Their  Miocene  age 
can  hardly  be  questioned. 

An  attempt  to  work  out  the  faunas  of  the  three  divi- 
sions made  by  Dr.  Antisell  for  the  strata  below  the  White 
shale  was  only  partly  successful.  The  following  is  a 
partial  list: 

c.     The  grits  and  calcareous  sandstones. 

Ostrea  titan  Conrad. 

Ostrea  panzana  Conrad. 

Hinites  crassa  Conrad. 

Pallium  estrellanus  Conrad. 

Cydas  pennacra  Conrad. 

Balanus  estrellanus  Conrad . 

Asterodapis  antiselli  Conrad, 
b.     The  San  Antonio  sandstones. 

Dosinia  alta  Conrad. 

Dosinia  moutereyana  Conrad. 


•  Univ.  of  Cal.,  Bull.  Gc-ol.  Dept.,  vol.  i,  p.  7. 
2d  8n.,  Vol.  Y.  (  20  )  Aaguat  1,  1806. 
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Dosioia  montana  Conrad. 
Dosinia  longnla  Courad. 
Dosiaia  euboblique  Coarad. 
a,     Th«  gypeeooH  and  ferraginous  aandatoueB. 
HytiluB  inezenaiB  Cunrad. 
Pachydeama  inezensis  Conrad. 
Turritella  variata  Conrad. 

The  gypseous  and  ferruginous  sandstones  do  not  seem 
to  have  been  very  fossiliferous  and  are  associated  with 
conglomerate  and  lignitic  layers.  They  would  thus  seem 
to  have  some  similarity  to  the  Carmelo  series  of  Lawson. 
Among  the  specimens  found  at  the  head  of  Stevens' 
Creek  were  the  following: 
Oatrea  ap.  ind. 

Liropeoten  BBtrellanns  Conrad  ap. 
Turritella  hoffmonni  Gabb. 
Doainia  ap.  ind. 
Ostrea  titan  has  been  found  near  this  point. 
In  Alum  Rock  Caflon  in  what  are  thought  to  be  the 
same  beds  were  found: 
Natica  sp. 

Oatrea  titan  Conrad. 
Liropocten  estrellanuB  Courad  sp. 
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Eocene  at  Mount  Diablo.  In  Alum  Rock  Canon,  near 
San  Jos6,  a  piece  of  float  rock  was  found  to  contain  what 
were  thought  to  be  Nummulites,  though  only  cross  sec- 
tions could  be  obtained.  The  genus  Nummulina,  though 
known  to  exist  from  the  Carboniferous  to  the  present,  is 
only  known  to  have  attained  a  considerable  size  and  to 
have  been  of  any  geological  importance  in  one  age,  the 
Eocene.  The  evidence  of  the  fucoids  near  Haakerville 
is  of  only  minor  importance,  but  must  be  taken  into  con- 
sideration. 

If,  as  the  structure  suggests,  the  conglomerate  in  the 
Pescadero  section  is  near  the  top  of  the  series,  it  would 
seem  possible  that  the  great  thickness  of  strata  below 
represent  not  only  the  deposition  ot  the  Miocene,  but 
possibly  also  of  the  Eocene. 

In  conclusion,  it  may  be  stated  that  below  the  White 
Miocene  shale  or  Monterey  series  of  the  Miocene,  there 
has  been  found  to  lie>  unconformably,  a  series  of  sand- 
stones, shales  or  shaly  sandstones  and  conglomerates, 
having  a  thickness  of  several  thousand  feet,  in  part,  at 
least,  of  older  Miocene  age,  and  possibly  extending  back 
through  the  Eocene. 

THE    MONTEREY-MERCED    PERIOD. 

The  Monterey  series  was  among  the  earliest  of  forma- 
tions described  in  California.  It  was  assigned  to  the 
Miocene,  and  later  investigations  have  not  modified  that 
decision. 

The  first  mention  of  the  Merced  series  was  by  Whitney, 
who  merely  mentions  the  finding  by  Gabb  and  Remond 
of  Pliocene  strata  on  Seven-Mile  Beach.*  These  beds 
seem  to  have  commanded  little  attention  until  recently. 
They  were  recently  described  more  in  detail  by  Professor 

*  Geol.  Surv.  of  Cal.,  Geology,  vol.  i,  p.  79. 
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Lawson,  by  whom  they  were  called  the  Merced  series.* 
They  have  been  called  Pliocene  by  all  who  have  worked 
with  them.  From  Half  Moon  Bay  southward,  at  a  num- 
ber of  places,  occur  very  fossiliferous  beds,  which  have 
often  been  mentioned  or  referred  to,  but  of  which  little 
has  been  written.  The  fossils  obtained  from  these  beds 
have  been  referred  by  some  to  the  Miocene,  by  some  to 
the  Pliocene.  The  same  beds  have  been  referred  to  the 
Pliocene  where  little  disturbed,  and  to  the  Miocene  where 
much  disturbed. 

The  field  work  done  by  the  writer  has  seemed  to  show : 

1.  That,  though  minor  oscillations  have  occurred, 
there  has  been  continuous  sedimentation  from  the  begin- 
ning of  the  Monterey  series  to  the  end  of  the  Merced. 
(Due  to  minor  oscillations,  this  is  not  always  true  locally.) 

2.  That  the  two  are  similar  in  structure,  that  structure 
having  been  received  from  the  movement  which  took  place 
at  the  end  of  the  Merced  period. 

3.  That  the  fossiliferous  beds  south  of  Half  Moon  Bay 
are  conformable  with  the  Monterey  series  below  them 
and  the  Merced  series  above  them. 
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to  Simply  call'them  the  **  transition  beds  "  of  the  Merced 
series,  grouping  them  with  the  Merced  series  because 
petrographically  they  are  similar  to  the  predominating 
rocks  of  that  series. 

THE    MONTEREY    SERIES. 

Lithology. — The  Monterey  series  or  formation,  or,  as 
it  is  variously  known,  the  White  Miocene  shale,  or  Bitu- 
minous shale,  is  the  most  characteristic  formation  of  the 
Miocene.  It  is  for  the  most  part  nearly  white  or  light  buff 
in  color,  of  a  shaly,  porous  character.  It  is  quite  soft 
and  without  grit,  yet  resisting  w^eathering  to  a  remarkable 
degree,  loose  fragments  or  artificial  exposures  maintain- 
ing their  sharp  edges.  It  is  usually  quite  thin  bedded, 
the  bedding  being  very  distinct.  It  is  generally  cut  up  by 
joint  planes  which  determine  the  surfaces  of  fracture. 
The  porosity  has  been  found  in  some  cases  to  be  due  to 
the  leaching  out  of  minute  shells,  probably  foraminifera. 
This  shale  has  distributed  through  it  some  carbonaceous 
material,  which,  though  not  generally  showing,  except 
occasionally  as  small  black  specks,  gives  rise  to  the  bitu- 
minous springs  and  deposits  so  common  along  the  coast. 

Near  Santa  Cruz,  apparently  underlying  but  probably 
part  of  the  same  formation,  is  a  black  bituminous  rock, 
like  a  coarse  grained  sandstone,  in  which  the  matrix  is 
bitumen.  Large  quantities  of  this  rock  are  shipped  to 
San  Francisco. 

At  places,  as  on  Bald  Knob  near  the  road  down  Tuni- 
tas  Creek,  the  shale  appears  to  be  silicified  into  chert  or 
chalcedony  or  sometimes  resembling  opal.  It  maintains 
its  white  color  and  bedding. 

At  Monterey  and  other  places  it  is  very  rich  in  infu- 
sorial forms,  diatoms,  sponges,  etc.,  so  that  it  has  been 
considered  as  a  vast  deposit  of  such  forms.  Recently 
Professor  Lawson*  has  advanced  the  suggestion,  upon 

*  Univ.  of  Cal.,  Bull.  Dep.  Geol.,  vol.  i,  p.  24. 
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chemical  and  microscopic  examination,  tKat  the  White 
shale  is  of  volcanic  origin.  He  estimates  its  thickness  at 
over  looo  feet. 

There  is,  however,  one  feature  which  would  seem  to 
contradict  that  theory.  At  Santa  Cruz  and  for  a  short 
distance  south,  the  bluffs  are  formed  of  the  fossiliferous 
Transition  beds.  The  structure  is  a  shallow  synctine.  Plate 
xxiv.  Going  north  from  the  lighthouse  the  lower  of  the 
Transition  beds  are  crossed,  as  shown  in  the  section,  plate 
xxiv,  and  the  top  of  the  White  Miocene  shale  reached. 
As  the  bottom  of  the  Transition  beds  is  approached,  the 
beds  take  on  more  and  more  the  character  of  the  White 
Miocene  shale  until  before  the  parting  is  reached  they 
become  indistinguishable  from  it,  showing  that  the  condi- 
tions held  over  from  the  one  period  to  the  other.  Fur- 
ther, as  mentioned  below,  its  apparent  existence  in  the 
middle  of  the  Merced  series  on  Seven  Mile  Beach. 

Occurrence. — The  White  shale  is  almost  wanting  on  the 
northeastern  slope  of  the  mountains.  A  small  exposure 
occurs  on  the  Menlo  Park-Searsville  road,  a  mile  or  two 
from  Searsville;  also,  on  the  road  on  top  of  the  ridge, 
half  a  mile  south  of  the  Searsville-Pescadero  road.    But 
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the  coast  side  of  the  mountains,  the  question  naturally 
arises,  what  has  become  of  this  formation  on  the  bay 
side,  where  only  one  small  outcrop  near  Searsville  has 
been  noted?  The  most  acceptable  answer  is  that  it  has 
been  eroded  to  that  extent.  As  we  shall  see  under  the 
discussion  of  the  Merced  series,  that  formation  in  places 
rests  upon  the  granite  and  older  strata ;  the  fragmentary 
character  of  the  outcrops  of  White  shale  on  the  east  side 
of  the  mountains  is  strengthened  by  the  further  evidence 
of  great  erosion.  Faulting  may  also  play  an  important 
part  in  its  present  distribution. 

Outside  of  the  Santa  Cruz  Mountains  the  White  shale 
is  found  abundantly  over  a  large  area,  occurring  for  sev- 
eral hundred  miles  along  the  coast. 

Relations. — The  relation  to  the  underlying  rocks  has 
already  been  discussed.  In  the  Santa  Cruz  Mountains 
it  is  believe  to  overlie  unconformably  all  the  older  forma- 
tions, in  some  places  lying  upon  the  granite,  in  others 
upon  the  Pescadero  and  older  series.  In  the  sections 
given  by  Dr.  Antisell  from  the  southern  part  of  the  State, 
the  White  shale  is  uniformly  represented  as  conformable 
with  the  underlying  Miocene.* 

The  relation  to  the  Merced  series  will  be  treated  under 
the  relations  of  the  Merced  series. 

Correlation. — The  White  Miocene  shale  is  generally 
very  unfossiliferous,  but  characteristic  fossils  have  been 
found  at  a  number  of  places,  notably  at  Monterey. 

A  few  fossils  were  found  by  Dr.  J.  P.  Smith  near  the 
summit  south  of  Searsville.  They  were  identified  as 
follows : 

Pecteu  peokhami  Gabb. 
Lncina  borealis  Liuuaeas. 
Pandora  conf.  scapha  Gabb. 
Nuciila  sp.  iud. 

''  Report  on  Pacific  Railroad  Survey,  vol.  vii,  pis.  i  et  aeq. 
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Blake  reports*  the  following  from  this  horizon : 

Tetlinn  congegta  Conrad. 

Meretrii  traskii  Contad  sp. 

MeTceuaria  peTlaminoBa  Conrad. 
In    addition    Professor   Lawson    notest   the    following 
forms : 

AroB  Bp.  (Not.!) 

Saiidomns  ap. 

Leda  ap.  (Nov.?) 

Laoina  like  L.  creunlata. 

Clementia!  ap. 

Yonng  Cardinm,  or  amall  Venericardia. 

Maooma  ap.  (Nov.?) 
Among  those  mentioned  by  Gabb  in  vol.  i  of  the  Pal- 
eontology of  Cal.  is  Turritella  kofmanni  Gabb. 

Though  none  of  these  species  except  Lucina  borealis 
Linn,  occur  on  the  east  coast,  by  a  comparison  of  similar 
forms  Conrad  concluded  that  this  formation  was  Miocene. 
And  as  we  have  both  above  and  below  species  almost 
identical  with  Miocene  species  of  the  east  coast,  we  may 
accept  his  determination. 

THE    MERCED    SERIES. 

The  beds  which  will  be  assigned  to  this  division  have 
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Mile  Beach  becoming  over  *joo  feet  high.  It  is  doubtful 
if  there  is  anywhere  in  America  a  Tertiary  formation 
presenting  so  many  advantages  and  attractions  for  study. 
That  it  is  intimately  concerned  in  the  structure  of  the 
mountain,  that  it  is  cut  and  interbedded  by  igneous  erup- 
tions, and  that  during  the  deposition  of  its  nearly  a  mile 
of  sediment  a  gradual  but  marked  change  in  the  fauna 
can  be  traced,  increases  the  interest  it  must  have  for  the 
student. 

Petrography, — The  Merced  series  of  the  Santa  Cruz 
Mountains  is  composed  of  a  great  thickness  of  partly 
consolidated  sands,  clays,  argillaceous  sands  and  hard, 
fine  conglomerates.  On  the  bay  side  of  the  range  the 
strata  have  felt  the  mountain-making  forces  more,  and 
are  usually  harder  and,  as  shown  by  the  distortion  of  the 
fossils,  more  crushed.  Local  metamorphism  and  minor 
variations  will  be  mentioned  later.  The  most  abundant 
and  characteristic  rock  is  a  dark  drab  or  slate  colored 
argillaceous  sand,  breaking  into  small  fragments  of  about 
half  an  inch  cube,  which  in  many  places  are  bright  red 
on  the  joint  faces.  In  places  it  show^s  a  yellow  ochre-like 
deposit.  It  varies  in  hardness  from  that  which  crushes 
easily  in  the  hand  to  tough  and  more  argillaceous  varieties 
which  are  like  a  hard  clay.  Locally  it  sometimes  forms 
very  hard  nodules  or  layers,  generally  due  to  the  lime 
from  inclosed  shells,  many  of  the  shells  collected  being 
obtained  by  splitting  open  these  nodules.  In  places  this 
sandstone  is  thin-bedded,  but  it  is  more  apt  not  to  show 
many  bedding  planes  in  a  thickness  of  100-200  feet. 
This  rock  makes  up  the  most  of  the  long  hill  at  Point 
Pillar,  and  likewise  much  of  the  bluffs  to  the  south  and 
on  Seven-Mile  Beach. 

The  next  most  abundant  rock  is  a  yellow  or  buff  colored 
sand,  generally  quite  soft;  sometimes  it  weathers  in  the 
bluffs  until  it  seems  to  be  filled  with  great  pot-holes. 
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Just  below  the  sheet  of  basalt  south  of  Stanf6rd  Uni- 
versity the  sandstone  is  coarse  grained,  nearly  white  and 
very  hard.  Above  the  sheet  of  basalt  it  has  been  leached 
out  until  the  fragments  on  the  surface  are  almost  as  por- 
ous as  a  sponge. 

Along  the  Seven-Mile  Beach  in  particular  there  are 
many  thin  layers  of  hard  conglomerate.  The  pebbles 
are  usually  water-worn  fragments  of  phthanite  and  the 
other  metamorphics,  usually  less  than  an  inch  in  diame- 
ter. These  layers  are,  as  a  rule,  very  hard  and  seldom 
more  than  a  foot  or  two  thick,  though  sometimes  there 
are  many  layers  close  together.  At  several  places  along 
the  Seven-Mile  Beach  section  they  resist  weathering  and 
stand  out  very  prominently  from  the  softer  surrounding 
strata,  one  layer  at  lowest  tide  being  traceable  several 
hundred  feet  out  into  the  ocean.  Most  of  these  fine  con- 
glomerates contain  many  commuted  fragments  of  shells, 
which  may  account  for  their  hardness.  In  some  the  pro- 
portion of  shell  fragments  becomes  so  great  that  they 
would  more  properly  be  called  shell  breccias  or  brecciated 
limestone.  Such  a  breccia  outcrops  quite  prominently 
■   foothills  west  of  San  nnina;    .iho   ;ilonc  the 
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still  shows,  but  in  most  cases  it  is  invisible  macroscopic- 
ally. 

At  the  top  of  the  section  along  Seven-Mile  Beach,  the 
sandy  strata  become  quite  soft — there  are  found  to  be  no 
hard  strata.  As  we  rise  in  the  series  the  strata  become 
more  and  more  unconsolidated  and  sandy,  the  upper  layers 
consisting  almost  entirely  of  yellow  and  orange  sand. 

Fine  gravel  occurs  in  some  abundance,  and  there  is  a 
little  coarse  gravel,  but  in  no  case  is  it  consolidated  into  a 
conglomerate. 

The  most  noticeable  layer  in  this  upper  series  is  a  white, 
chalky  layer,  which  Dr.  Lawson*  considers  a  volcanic 
ash.  On  the  beach  it  appears  as  a  bed  ha\ang  a  uniform 
thickness  of  about  one  foot,  interbedded  with  the  other 
strata.  At  one  point  on  the  northeast  slope  of  the  bluffs, 
near  the  head  of  Lake  Merced,  it  has  a  thickness  of  six 
feet.  The  Spring  Valley  Water  Works  Company  mine 
it  here  for  •*  chalk."  Under  the  microscope  it  shows  no 
crystalline  structure,  nor  could  any  diatoms  or  foraminifera 
be  made  out ;  a  chemical  analysis  would  probably  throw 
much  light  on  its  composition  and  origin. 

Stratigraphy, — The  best  section  obtained  was  that 
along  Seven-Mile  Beach.  This  section  gives  probably  a 
nearly  complete  series  at  the  top.  The  bottom  of  the 
section,  however,  is  about  670  yards  north  of  the  contact 
with  the  igneous  rocks  of  Mussel  Rock,  so  that  the  sec- 
tion is  not  complete ;  but  the  dip  at  this  point  becomes 
low,  and  there  is  abundant  e\'idence  of  faulting,  so  that 
it  is  not  thought  that  more  than  a  few  hundred  feet  are 
omitted. 

A  study  of  the  contact  between  the  Merced  series  and 
the  igneous  rocks  from  Mussel  Rock  southeastward  shows, 
however,  that  the  bottom  of  the  series  has  not  been  ex- 

*  Oniv.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,p.  144. 
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poaeii  on  Seven-Mile  Beach;  in  other  words,  that  the 
Merced  series  was  not  laid  down  upon  the  igneous  rock 
of  Mussel  Rock,  the  contact  between  the  two  forma- 
tions being  plainly  a  fault  contact.  The  absence  of  a  large 
part  of  the  Transitional  beds  is  evidence  in  the  same 
direction. 

This  section  does  not  include  the  fossiliferous  Transi- 
tion beds,  of  which  no  section  was  obtained.  They 
would  probably  carry  the  strata  downward  several  hun- 
dred feet,  the  rock  being  similar  to  the  drab  and  pink 
argillaceous  sand  so  common  above. 

The  following  is  the 

Seclioa  of  Mtrctd  Serits  alony  Seven-Mile  Beach: 

72  Variable  layers  o(  soft,  yellow  and  orange  eand 200 

71  Light  colored  argillaceous  aand 6 

70  Hard  fermginoas  layer  of  brown  Baud 1 

69  Yellow  and  orange  aand 8 

68  Hard  layer  ligbt  yellow  Band 1 

67  Yellow  sand 8 

66  Sand  and  fine  gravel,  croae  bedded 12 

65  Layer  of  "  Volcanic  aeb  "  of  Lawaou 1 

64  Yellow  and  orange  aand 16 

63  Coarse  gravel  Boattered  in  orange  sand 4 
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Feet. 

50  SandBtone  with  fossils 40 

49  Many  thin  layers  of  conglomerate  and  shell  fragments ...  20 

48  Sandy  layers 125 

47  Conglomerate 2 

46  Sand 10 

45  Conglomerate  with  Scutella  interlineata  Stimp 5 

44  Yellow  sandstone 30 

43  Yellow  sandstone  with  many  layers  of  tine  conglomerate. .  20 

42  Yellow  sandstone  with  Scutella  interlineata  Stimp 15 

41  Yellow  sandstone 65 

40  Thin  layers  of  shells 10 

39  Yellow  sandstone 20 

38  Lignite,  several  thin  layers 

37  Yellow  sandstone 25 

36  Conglomerate  with  Scutella  interlineata  Stimp 20 

35  Sandstone,   containing  many  layers  a  few  inches   thick 

almost  made  up  of  Scutella 55 

34  Bright  yellow  sandstone 20 

33  Same  with  hard  sandstone  layers  or  nodules  a  few  inches 

thick 10 

32  Bright  yellow  sandstone  with  8cattere<l  shells  and  full  of 

pot-like  holes  from  a  foot  to  several  feet  in  diameter.. . .  145 

31  Layers  of  fine  gravel  and  conglomerate 20 

30  Yellow  sandstone  with  Lucina,  etc 110 

29  Drab  sandstone  with  thin  layers  of  lignite 10 

28  Yellow  sandstone 25 

27  Lignite. 

26  Buff  sandstone,  showing  a  few  scattered  fossils 530 

25  Same,   showing  layers  of   fine  and  coarse  conglomerate 

with  Crypta,  Olivella,  Xaasa,  etc 55 

24  Drab  clay  with  bright  red  jointing 6 

23  Buff  sandstone 235 

22  Gravel  and  conglomerate  with  fossils,    Crtpidula  grandis 

Con.,  Standella  cali/omica  Con.,  Scutella,  etc 10 

21  Buff  sandstone 60 

20  Yellow  sandstone  with  some  layers  of  conglomerate 105 

19  Layer  of  lignite  froih  one  to  eight  inches  thick 

18  Yellow  sandstone 65 

17  Conglomerate,  very  hard,  with  Scutella 2 

16  Light  drab  sand  with  many  hard  projecting  layers  of  con- 
glomerate    150 

16  Same  as  above 195 


3'S 
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19  Buff  BBndatone  sod  drab  oU;  with  bard  layers  or  nodules 
of  sandHtone,  containing  Venm  pajarortuit  Con.,  Silt- 
qua  palula  Diion,  eta.      Very  aimilar  to  beds  at  month 

ol  PuriBirDB  Creek 2 

Conglomerate  and  sbell  fragments. 

]4  Bereral  layers  tall  of  Crepidula  grandit  Midd 

13  Bnff  aandstone  with  Venut  (Mactra]   

12  Beds  with  Ccepidnia  grandis  Uidd.  every  few  feet 

Seam  of  lignite. 
It  Light  drab  sandstone,   containing  beds  of   conglomerate 

and  shell  frngmentB 1 

10  Buff  colored  sandstone S 

9  Nnm«roDH  scattered  lamellibranohs. 

8  Buff  colored  aaudstone , 1 

7  Li  elite 

6  Drab  argillaoeons  sandstone  with  pink  jointing,  oontaiot 

Venut,  eto.     Same  rook  as  a  Pillar  Point S 

6  Same  with  few  toseiU,  Tettiaa,  eto 1 

1  Drab  argillaceons  rock . ,  ,■ 1 

3  Lower  gasteropod  beds,  Sererat  bard  layera  from  1-2  feel 
thick  containing  a  great  abnndanoe  of  gasteropoda,  also 

SculelUx,  StandfUa,  etc 

i  Buff  sandstone  with  few  fossils 1 

1  Bnff  sandstone 1 

I  Buff  sandstone 2 

Total  thickness  of  the  aeotion,  4740  feet. 
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gasteropod  beds  run  all  the  distance  and  quite  uniformly 
three  feet  apart.  Their  own  thickness,  however,  varies 
from  one  to  five  feet,  while  the  beds  overlying  them  kre 
entirely  different  in  different  parts  of  the  course. 

The  section  was  made  by  pacing  (corrected  by  map), 
the  minor  layers  being  estimated  by  rough  measurement 
or  by  eye.  Frequent  landslides  at  the  foot  of  the  bluff 
make  it  difficult  to  get  accurate  measurements  of  many 
of  the  layers.  At  Wood's  Gulch  there  was  found  to  be 
a  fault  of  825  feet,  downthrow  on  the  south  side.  This 
was  the  only  fault  of  any  magnitude  discovered,  except 
those  at  the  south  end  which  could  not  be  measured. 
Professor  Lawson  estimated  the  same  strata  to  have  a 
thicknoss  of  5626  feet.*  These  beds  appear  to  thin  out 
to  the  southeast. 

This  section  was  the  only  one  obtained,  since  the  strata 
in  the  sections  south  of  Point  San  Pedro  have,  as  a  rule, 
low  dips  and  would  require  instrumental  surveys  to  assure 
any  degree  of  accuracy. 

A  little  south  of  Point  Montara  this  formation  lies  upon 
the  granite.  The  lowest  bed  where  it  lies  close  to  the 
granite  is  almost  made  up  of  pebbles  and  boulders  of 
granite.  In  a  short  distance  the  proportion  of  granite 
rapidly  decreases  and  the  layer  becomes  very  fossilifer- 
ous,  gasteropods  predominating,  and  from  their  resem- 
blance to  those  of  the  lower  gasteropod  beds  of  the  sec- 
tion on  Seven-Mile  Beach  it  is  thought  the  two  belong  to 
the  same  horizon. 

In  the  long  hill  at  Point  Pillar,  the  strata  are  excellehtly 
exposed  dipping  south,  the  dip  being  as  high  as  40^  part 
of  the  distance.  The  same  rock,  the  drab  argillaceous 
sandstone  with  red  joint  faces,  runs  through  the  whole 

•  Univ.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  p.  147. 
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exposure.  Lucina  borealis  Linn,  is  very  abundant  here 
and  a  few  other  Miocene  forms  were  foi^d.  At  Point 
Pillar  the  dip  becomes  horizontal  or  a  little  north  and  the 
stacks  and  long  reefs  seen  at  low  tide  show  almost  com* 
plete  connection  with  the  bluffs  a  mile  south  of  Spanish 
Town.  Here  is  the  same  rock  containing  Crepidula 
grandis  Midd.  From  here  to  Pescadero  Creek  the  same 
sandstone  makes  up  the  cliffs  under  the  Quaternary  wher- 
ever it  was  examined.  In  a  low  anticline  south  of  San 
Gregoria  Creek  it  was  estimated  that  about  500  feet  of 
strata  were  exposed.  Layers  of  pectens  were  especially 
abundant  at  the  center  of  this  anticline.  At  Capitola  the 
thickness  actually  exposed  is  small,  the  rock  varying  from 
very  soft  and  friable  drab  sandstone  to  the  hard  layers  oi 
the  same  thing,  lime  from  the  contained  shells  probably 
causing  the  difierence;  the  beds  here  are  very  fossilifer- 
ous  and  the  fossils  generally  fairly  well  preserved.  See 
plate  xxiv. 

These  bluffs  from  Point  Pillar  to  Capitola  will  doubt- 
less yield  excellent  sections  when  a  detailed  study  of  them 
is  made. 

No  exposure  of  sufficient  continuitv  to   yield  sections 
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from  the.  south,  the  structure  is  seen  to  be  anticlinal,  so 
that  the  beds  that  make  up  the  foothills  run  down  on  the 
north  side  of  the  anticline  in  the  ridge  through  which  the 
tunnel  is  cut.  The  gravelly  deposits  in  Los  Angeles  give 
good  evidence  of  being  shore  deposits,  for  the  gravel 
seems  to  to  be  largely  derived  from  the  underlying  forma- 
tion and  the  boulders  are  pierced  and  sometimes  almost 
honey-combed  with  borings  of  one  of  the  rock  boring 
mollusks. 

Distribution. — The  Merced  series,  antedating  as  it  did 
the  upheaval  which  gives  the  Santa  Cruz  Mountains  its 
present  topographic  position,  was  probably  originally  laid 
down  over  all  or  most  of  the  region  now  occupied  by  those 
mountains.  The  upheaval,  however,  seems  to  have  op- 
erated largely  by  faulting,  which  resulted  in  some  parts 
having  been  elevated  and  exposed  to  erosion  more  than 
others,  so  that  the  beds  left  now  were  probably  under 
water  during  the  Quaternary  and  thus  preserved,  and  it 
is  only  the  post- Quaternary  uplift  which  has  exposed 
them.  As  we  might  expect  if  this  theory  is  true,  we  only 
find  these  Merced  series  beds  on  the  lower  flanks  of  the 
mountains  probably  not  over  looo  feet  above  sea -level. 
They  are  exposed  in  the  bluffs  along  the  sea -coast  from 
two  miles  north  of  Mussel  Rock  to  Capitola  at  least,  not 
continuously,  however,  for  between  Mussel  Rock  and 
Point  Montara,  at  Spanish  Town,  and  along  the  stretch 
north  of  Santa  Cruz  this  formation  is  lacking,  erosion 
having  exposed  the  underlying  strata  or  cut  down  the 
bluffs. 

How  far  back  into  the  mountains  the  Merced  series 
extends  was  not  accurately  determined.  In  Purissima, 
Lobetas,  Tunitas,  San  Gregoria  and  Pomponia  creeks  it 
was  found  to  extend  back  at  least  four  or  five  miles  from 
the  coast. 

ID  tam.,  Vol.  Y.  '(31)  Aagaat  1,  1896. 
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From  Seven-Mile  Beach  the  Merced  series  extends 
southeast  in  the  direction  of  strike  to  Milbrae.  From 
there  to  Redwood  City  the  underlying  metamorphics  are 
exposed.  South  of  Stanford  University  the  foothills  are 
fossiliferous  and  show  the  presence  of  this  formation.  It 
is  also  shown  above  Searsville  in  the  lower  part  of  the 
ravines  running  into  the  valley  of  San  Francisquito  Creek 
from  the  west  and  south. 

Whitney  '  notes  the  presence  of  several  hundred  feet 
of  this  formation  on  the  north  flank  of  the  Palo  Scrito 
Hills. 

It  seems  possible  that  most  of  the  beds  from  which 
older  Pliocene  fossils  have  been  reported  will  be  found 
to  correspond  with  this  series.  Dr.  Lawson  believes  that 
the  strata  which  he  recently  described  as  the  "Wild  Cat 
Series  "t  in  Humboldt  county  may  be  correlated  with 
the  Merced  series.  Thus  the  fauna  reported  from  Kirk- 
er's  Pass  and  Green  Valley,  Contra  Costa  county;  Santa 
Rosa  and  Russian  River,  Sonoma  county;  would  suggest 
the  presence  of  the  Merced  series. 

Relations. — The  relation  between  the  Merced  and  Mon- 
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creamy,  fine-grained  shale  to  the  light  or  dark  drab  sandy 
strata  characteristic  of  the  Merced,  and  which  can  be 
traced  to  the  fossiliferous  beds  of  Soquel  and  Capitola. 
(See  plate  xxiv.) 

At  Point  Montara  the  Merced  lies  upon  the  granite, 
and  at  several  places  in  the  San  Francisquito  basin  the 
Merced  series  lies  unconformably  upon  the  Pescadero 
series.  There  is  thus  some  evidence  of  erosion  or  trans- 
gression between  the  two  periods. 

South  of  Half  Moon  Bay  the  same  relation  seems  to 
exist  as  at  Santa  Cruz,  as  indicated  in  certain  well  borings. 
On  Purissima  and  Tunitas  creeks  wells  have  been  sunk 
for  oil  to  depths  of  from  600  to  800  feet.  On  Purissima 
Creek,  about  a  mile  from  the  N-illage  of  that  name,  a  well 
was  sunk  to  a  depth  of  770  feet;  oil  was  struck  at  240 
feet  and  from  that  depth  downward.  At  that  depth  they 
also  struck  '*  some  fossil  clam  shells."*  Calling  to  mind 
the  scarcity  and  character  of  the  fossils  of  the  white  or 
bituminous  shale  it  seems  probable  that  these  clams  be- 
long to  the  horizon  of  the  fossiliferous  beds  in  the  bluffs 
on  the  coast.  The  suggestion  is  made  that  at  that  depth 
is  the  jtop  of  the  bituminous  or  white  shale.  In  one  of  the 
Tunitas  Creek  wells  oil  was  reported  at  a  depth  of  350 
feet.  The  well  is  130  feet  above  sea-level  and  the  dip  of 
the  shaly  strata  southwest.  The  above  facts  would  indi- 
cate, if  our  interpretation  is  right,  that  the  fossiliferous 
beds  at  Purissima,  etc.,  are  quite  near  the  bottom  of  the 
series. 

Some  of  the  early  writers  grouped  the  fossiliferous  or 
transition  beds  with  the  Monterey  series,  but  it  has  seemed 
best  for  the  following  reasons  to  group  .them  with  the 
overlying  Merced  series : 

*  Seventh  Ann.  Kep.  of  State  Geologist  for  1887,  p.  101. 
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1st.  Petrographically  the  beds  are  similar  to  the  Mer- 
ced series. 

2d.  Faunally  there  is  a  strong  resemblaoce,  many  of 
the  species,  if  not  a  majority,  being  common  to  both. 

3d.  They  and  the  Monterey  series  differ  petrograph- 
ically, the  White  shale  being  a  white,  thin  bedded,  silicious 
shale,  while  the  upper  formation  is  largely  an  argillaceous 
sandstone,  sometimes  becoming  an  arenaceous  clay,  and 
sometimes  becoming  very  sandy.  The  latter  is  seldom 
thin  bedded,  generally  showing  but  few  bedding  planes 
in  a  considerable  thickness.  The  thin  beds  of  conglom- 
erate of  the  latter  have  not  been  noted  in  the  White 
Miocene  shales. 

4th,  They  differ  greatly  in  their  faunas.  The  White 
shale  having  a  small  fauna  but  sparsely  represented,  while 
the  Transition  beds  as  well  as  the  Merced  series  have  an 
abundant  fauna,  widely  and  abundantly  represented. 
Further,  of  the  species  quoted  as  found  in  the  White 
shale,  only  one  species,  the  L,ucina  borealis  Linn.,  has 
been  noted  among  the  Transition  beds. 

5th.     The  position  of  strata  at  San  Fernando  and  Los 
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exposed  along  Seven-Mile  Beach.  The  section  is  not  at 
right  angles  to  the  strike,  so  that  the  dip  does  not  appear 
as  high  as  it  is.  Some  of  the  dips  were  30°  N.  9°  E., 
65°  N.  (f  E.,  75°  N.  14°  E.,  65°  N.  24°  E.,  60°  N.  14° 
E.,  65°  N.,  65°  N.  4°  E.,  67°  N.  4°  E.,  35°  N.'4°  E., 
30°  N.  9°  E.,  the  line  of  section  varying  from  S.  to  a  few 
degrees  E.  of  S.  The  bearings  refer  to  the  true  meridian. 
The  section  gives  a  good  idea  of  the  upheaval  to  which 
these  beds  with  the  underlying  beds  were  subjected. 

Plate  xxiv  gives  also  a  section  from  Lake  Merced  to 
Purissima.  From  this  figure  it  is  evident,  if  our  conclu- 
sions are  correct,  that  the  uplift  along  Seven-Mile  Beach 
is  not  a  local  uplift,  but  is  intimately  connected  with  the 
main  recent  upheaval,  and  that  we  must  assign  the  moun- 
tains to  an  age  later  than  the  deposition  of  these  beds. 

Where  the  Santa  Cruz  Range  is  cut  by  the  Pacific  its 
structure  would  appear  to  be  a  simple  anticline,  rising 
probably  more  by  faulting  than  by  folding,  and  the  dif- 
ferent ridges  due  merely  to  erosion  as  influenced  by  this 
faulting.  Thus,  as  already  pointed  out,  there  is  a  fault 
of  825  feet  downthrow  at  Wood's  Gulch,  and  evidence  of 
this  fault  is  found  in  the  ravine  which  heads  against 
Wood's  Gulch  and  flows  to  the  bay.  About  in  this  same 
line  there  is  evidence  of  a  fault  in  the  north  fork  of  Twelve- 
Mile  Creek,  and  in  a  cut  near  the  Happy  Valley  House. 
Just  north  of  Mussel  Rock  a  fault  zone  commences  and 
continues  to  Black  Mountain.  This  is  evidently  not  a 
single  fault,  but  seems  to  be  a  line  of  fracturing.  The 
contact  between  the  Tertiary  and  older  formations  which 
run  southeast  from  Mussel  Rock  follows  this  fault  line  at 
least  to  San  Andreas  Lake.  The  bluffs  along  the  north- 
east side  of  San  Andreas,  Crj'stal  Springs  and  San  Fran- 
cisquito  valleys  appears  to  be  due  to  faulting. 

If  the  streams  running  from  the  foothills  to  the  bay  be 
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examined  it  will  be  noticed  that  quite  a  number  of  them 
in  the  upper  part  of  their  course  run  nearly  due  east.  It 
will  also  be  noticed  that  in  many  of  these  cases  the  rocks 
exposed  upon  the  two  sides  of  the  stream  differ.  This 
has  led  to  the  suggestion  that  a  system  of  east  and  west 
faulting  exists  in  the  foothills,  and  that  the  streams  have 
followed  these  faults. 

All  through  the  region,  but  especially  at  the  northern 
end,  are  found  small  undrained  basins,  many  of  them 
containing  standing  water  all  the  year.  Several  of  these 
have  been  cut  into  in  comparatively  recent  times  by  back- 
ward cutting  streams,  and  fault  lines  exposed.  This  is 
very  finely  illustrated  at  the  head  of  Wood's  Gulch,  where 
the  faulting  appears  to  have  produced  such  an  undrained 
basin,  the  fault  scarp  forming  a  perpendicular  or  over- 
hanging cli&.  Gradually  the  basin  filled  in  against  this 
face,  partly  by  washing  from  the  surrounding  hilltop», 
partly  by  wind  deposits,  partly  by  fragments  from  the  face 
of  the  cliff,  until  all  trace  of  the  fault  is  covered  up,  only 
to  be  exposed  when  erosion  eats  its  way  into  the  basin. 
Judging  from  those  we  can  examine,  these  little  basins 
the  result  of  faulting,  and  by  tin  examination  of  the 


NHOCENE   STRATIGRAPHY. 


3  S  C 

« SI 


fflll 


^fif 


AsljTis  gaasopalK  Uonid 

Calyptraea  inomata  Gnbb  t 

CsQcillariB  tritODidea  Oabb 

Cborna  belcheri  Hinda 

Crepidala  grandia  Middendorf 

Cryptocbiton  o.  t.  »t*lleri  Middeudorf .  . 

Lmuttia  leviitii  Gould .,..,,. 

Nassa  califomicn  Conrad 

Nasta  perpiugnis  Hindu 

XaticA  oUuan  Broderip  and  Soveib;  !, . . 

Neptanea  bunteroea!  Oabb 

N«ptnuea  tabnlsta  Bnird 

Pnrpum  crUputB  Cbemuitz.  , .' 

Parpnnt  saiicolu  Valencienlie)) 

Surrula  carpeutarin  Oabb 

Volntililes  indiiraU  Conrad 


AcUb  (MBlrensiB  Hiuda 

Aroft  canatid  Conrad  !...... 

Area  microdoiila  Courad 

Area  sulcicostn  (Jabb 

Cardium  cnrbiK  Mnrtvu      

Cardiain  meekianum  Oabb 

Chione  aimillima  Sowerby? 

Crytomya  otlifornica  Courad 

Cjrena  c«lifoTuica  Gabb 

Olvcimeris  geo^rosa  Qonld   

Lacina  borealiB  Linuiuua 

Macoma  ednlia  Nnttail ! 

Maooma  nasatn  Conrad 

Meretrii  traHlcii  Courad  !   

Modiola  fiab«llata  Gould 

Pachfdesma  ineziaua  Courad! . 

P«eteu  canrinnm  Gonid 

P«cten  pabloensis  0»urad 

Pvcteii  propalulus  Courad 

Psamnobia  robroradiata  Conrad  7. . 
Sangninolaria  nuttnlliaaa  Courad?. 

Saiidomna  gibbosiis  Gabb 

Scbizothttruii  unttalli  Conrad 


328 


CALIFORNIA    ACADEMY    OF    SCIBMCS8. 


i 

1 

1 

t 

i 

1 

f 

: 

1 

s 

■tr 

.: 

:: 

Soleu  eiooarioB  Gonld 

,; 

•; 

: 

.: 

Relations  of  the  Fauna. — We  have  fifty-two  species,  of 
which  eighteen  are  not  known  living  and  four  are  not 
known  in  the  present  fauna  of  the  same  region.  Or, 
using  the  old  method  of  percentages,  we  find  56%  of  the 
fossil  fauna  in  the  living  fauna.     It  is  found  that  twenty- 
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These  strata,  like  the  Atlantic  Miocene,  are  character- 
ized by  many  huge  Pectens,  large  Areas,  and  other  forms 
which  have  no  representatives  in  the  present  waters  of 
the  coast.  Thus,  there  is  on  the  coast  of  California  one 
very  small  species  of  Area,  found  at  San  Diego.  In 
these  strata  we  find  great  numbers  of  several  species  of 
Area,  some  of  which  are  over  four  inches  broad.  The 
most  common  of  these,  the  Area  microdonta  Conrad,  will 
fit  the  figure  and  description  of  A  rca  arata  Say  of  the 
Maryland  Miocene  just  as  well  as  it  does  Conrad's  figure 
and  description  of  the  west  coast  species.  The  presence 
of  the  large  Pectens,  six  or  seven  inches  across,  gives  the 
fauna  a  strong  resemblance  to  the  Atlantic  Miocene  of 
Virginia  and  Maryland.  Aside  from  the  above  localities, 
these  Pectens  have  been  previously  quoted  only  from 
strata  generally  acknowledged  to  be  Miocene.  The 
Crepidula  grandis  Midd.  is  another  form  about  four  times 
as  large  as  any  of  its  living  representatives.  The  Cardi- 
utn  meekianum  Gabb,  Saxidomus  gibbosus  Gabb,  Mactra 
(not  Venus)  pajaroensts  Con.  and  the  Echinii,  Scutella 
Gibbsi  Rem.  and  S,  interlineata  Stimp.  are  among  those 
which  have  no  living  representatives.  A  number  of  oth- 
ers are  only  known  now  living  in  distant  seas.  In  sev- 
eral cases  it  is  found  that  certain  characteristics  of  a  spe- 
cies have  changed. 

We  have  seen  that  there  is  good  evidence  that  the  beds 
just  north  of  Mussel  Rock  and  those  between  Point  Mon- 
tara  and  Pillar  Point  are  the  same  as  those  further  south 
at  Purissima,  etc.  The  fauna  at  Point  Pillar  though  small 
did  not  give  a  single  form  living  in  the  present  fauna 
there,  though  the  lower  beds  toward  Point  Montara  did; 
thus  seeming  to  support  the  structural  evidence. 

The  fauna,  while  closely  related  to  living  faunas,  as 
shown  by  the  percentages  given  above,  is  found  to  have 
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quite  a  number  of  species  closely  resembling  species 
which  in  eastern  America  are  typical  of  the  Miocene. 
Two  other  facts  of  interes't  come  in  here;  first,  as  already 
pointed  out,  the  evidence  of  practically  continuous  sedi- 
mentation from  the  White  Miocene  shale  to  the  top  of  the 
Pliocene  or  a  little  beyond;  and  second,  the  interesting 
way  in  which,  as  the  series  is  ascended,  the  older  forms 
drop  out  one  by  one.  Thus,  the  large  pectens-are  found 
only  near  the  very  bottom  of  the  series,  none  of  them 
having  been  found  in  the  main  body  of  the  section  as  ex- 
posed on  Seven-Mile  Beach.  In  the  same  way  many  of 
the  other  species  can  be  traced  part  way  up  the  column, 
when  they  disappear,  as  the  Crepidula  grandh  and  large 
Areas,  thus  showing  finely  a  gradual  dying  out  of  one 
fauna  and  replacement  by  another. 

It  would  therefore  seem  that  the  lowest,  or  what  might 
be  called  the  Pecten  beds,  are  more  closely  related  to  the 
Miocene,  but  a  rapidly  changing  fauna  soon  gives  the 
beds  a  Pliocene  aspect  which  is  maintained  through  most 
of  the  section.  The  writer  has,  therefore,  thought  it  best 
to  call  the  lower  beds,  as  exposed  along  the  coast  south 
Half  Moon  Bay  aiiH  at  Ciipitola,  "  Transition  Beds. 
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filosa  and  Crepidtila  prcBrupta  occur  only  at  the  bottom 
of  the  section,  the  Crepidtila  grandis^  Area  niicrodona^ 
Cardium  meekianum^  Saxodomus  gibbosus,  Maetra  (not 
Venus)  pajaroensis  and  Scutella  interlineata  disappear  at 
different  horizons  and  are  replaced  in  the  uppermost  lay- 
ers by  living  forms.  Thus  for  example  the  living  Echi- 
narachtnus  exeeniricus  replaces  Scutella  interlineata^  Car- 
dium  corbis  replaces  C  meekianuniy  from  which  it  probably 
descended,  etc. 

The  fauna  of  the  main  body  of  the  section  is  as  fol- 
lows: 
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cies  in  the  fossil  fauna  eighteen  in  the  present  fauna  of 
the  same  region,  or  57%. 

The  southern  character  of  the  fauna  is  very  noticeable. 
Several  of  the  living  species  are  known  only  in  more 
southern  waters,  and  some  of  the  extinct  forms,  as  the 
Area  microdonla  Conrad,  are  related  to  forms  found  only 
south  of  this  region. 


TABLB  OF  FOeSU^S  OF  UPPEEMOBT  BEDa  O 
UEBCED  SERIES. 


Aatyris  gkosapata  Gould 

BitliDiD  armillatDm  Carpenter 

Cardiam  eorbis  Martyn    

Cardinm  qnadrageDarium  Conrad  T 

Chiooe  anccincto  ValenoienneB 

Colnmbella  richthofeni  Qabb 

Crepidula  uavicelloideH  Nnttall . 

Crjtomya  californica  Conrad 

Drillia  incisa  Carpenter 

Drillia  peuicillata  Carpenter , 

Hacoma  ednlie  Nnttall 

MaootDe  naanta  Conrad 

Monoceras  engoQatum  Conrad 

UjtilQB  ednlU  Linniciia 

Naasa  californica  Conrad,  Tar 

NasBa  foBsata  Oonid 

Nasea  mendica  Ooald 

Keptanea  recnrra  Gabb? 

Olivelia  biplicataSoTerb; 

Oliv«lla  intorta  Carpenter 

Ostrea  ap.  ind 

FlacDnanomia  maoroechisma  Deebafes. . 

Paepbia  lordi  Baird 

Pnrpara  canalicnlata  DdcIosT 

Pnrpnn  crispata  Chemnitz. 

Pnrpara  aalicola  Valenciennes 

Tar.  OBtrina!  Oonld 

Saiidomna  graciliii  Gonld 

SebiiothiBris  nattalli  Conrad 

Standella  calitornica  Conrad 

Tapea  staminea  Conrad 

Eobinarachinaa  eicentricna  Eacholti .... 


m  ? 


?;!  ft;' 
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To  sum  up,  it  will  be  seen  that  out  of  thirty-one  species 
that  were  specifically  identified,  six  are  not  known  to  the 
fauna  of  this  region  (from  San  Francisco  to  Santa  Cruz), 
leaving  twenty-five  species  known  in  the  present  fauna, 
or  8i%  of  the  fossil  fauna  are  living  in  that  region.  This 
by  the  old  method  would  make  the  beds  Pliocene.  But 
considering  the  smallness  of  the  fauna  and  the  question- 
ableness  of  several  of  the  specific  identifications,  that 
method  can  have  but  little  value  here.  Nor  have  any 
satisfactory  results  been  obtained  from  a  comparison  with 
known  Pliocene  faunas,  for  the  species  are  all  peculiar  to 
the  west  coast,  or  are  not  known  in  the  fossil  state  else- 
where. 

The  arguments  from  the  structural  side  are,  that  while, 
as  shown  by  the  fauna,  this  formation  is  possibly  later 
than  Pliocene,  it  is  found  to  be  overlaid  by  horizontal  or 
nearly  horizontal  strata  containing  Elephas  bones,  with 
evidence  of  a  land  period  between.  Since  these  beds 
were  laid  down,  therefore,  there  has  been  a  movement 
which  has  tilted  them  at  angles  of  from  5'^  to  40°,  fol- 
lowed by  their  being  exposed  to  subaerial  erosion,  and 
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survey;  but  the  beds  we  are  here  considering  the  top  of 
the  Pliocene  they  called  **  Post -Pliocene."  They  noted 
the  presence  of  two  extinct  forms  —  Scutella  interlineata 
Stimp.  and  Crepidnla  grandis  Midd. —  among  several 
species  still  living  on  this  coast.  It  was  on  the  finding  of 
these  two  forms  that  the  main  section  was  judged  to  be 
Pliocene.  In  the  upper  two  beds  they  found  only  shells 
of  recent  species,  among  which  the  genera  Tellina,  Myti- 
lus  and  Buccinum  are  represented.  Of  these  two  beds, 
the  lower,  according  to  Mr.  Remond,  have  a  northwest 
strike,  and  dip  to  the  northeast  at  an  angle  of  35*",  while 
the  upper  ones  have  an  inclination  of  only  10^.  We  have 
already  seen  that  over  most  of  the  distance  the  lower  beds 
really  have  a  dip  of  from  65"^  to  75^,  and  we  find  that 
these  upper  beds  have  a  dip  of  from  5^  to  40^. 

Structure  and  Relations  of  Uppermost  Beds  of  Merced 
Series. — The  present  position  of  the  strata  of  this  forma- 
tion as  exposed  along  Seven-Mile  Beach  is  shown  on  the 
left  of  plate  xxiv.  The  dip  over  most  of  the  section  is  from 
20^  to  30"^,  but  rises  as  high  as  40^.  and  at  one  point  was 
50^,  but  was  probably  local,  due  to  recent  movement. 
At  the  northern  end  the  strata  becomes  practically  hori- 
zontal. Except  along  the  stretch  of  landslide,  the  strata 
have  nearly  the  same  strike  as  the  beds  underlying,  rang- 
ing from  N.  50*^  W.  to  nearly  due  N. 

The  contact  between  the  Pliocene  and  underlying  beds 
is  obscured  by  its  occurring  just  at  the  south  end  of  the 
long  landslide.  A  detailed  examination  failed  to  reveal 
any  definite  evidence  in  proof  of  or  against  nonconform- 
ity at  this  point. 

In  favor  of  conformity  is — a  similarity  between  certain 
of  the  strata  lithologically,  a  similarity  in  their  structure, 
and  the  lack  of  definite  proof  of  nonconformity,  which 
factor  must  be  taken  as  favorable  to  conformity. 
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In  favor  of  nonconformity  is  the  difference  in  the  fauna, 
several  of  the  extinct  forms  of  the  lower  beds,  as  Scutella 
interlineala  Stimp.,  Creptdula  grandis  Midd.,  Venus  fa 
jaroensis  Con.,  and  others,  not  occurring  in  these  upper 
beds.  Also  differences  in  the  strata,  the  entire  absence 
in  the  upper  formation  of  the  conglomerates  and  sand- 
stones which  ring  when  struck  with  a  hammer,  and  which 
are  abundant  to  the  very  top  of  the  lower  formation. 
Slight  structural  differences,  for  while  the  lower  beds 
range  in  dip  from  35°  to  78"  and  over  most  of  the  expo- 
sure  are  between  65°  and  75°  the  upper  beds  will  only 
range  from  5°  to  30°,  though  locally  rising  to  40^^  and  $0° 
in  one  or  two  places.  Further,  while  in  some  places  the 
strike  of  the  strata  is  nearly  the  same,  at  the  point  of  con- 
tact there  is  a  marked  change  of  nearly  90°.  The  strike 
which  along  the  landslide  is  practically  the  same  as  the 
course  along  the  beach,  just  south  becomes  nearly  at 
right  angles  to  the  beach.  This  difference  may  be  influ- 
enced by  but  is  not  due  to  the  landsliding,  the  change 
being  very  marked  in  the  cliff  back  of  the  slide.  It  was 
found  impossible  to  correlate  strata  of  the  upper  and  lower 
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Crepidola  grandJB  Middendorf 
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Luoina  borealis  LinnKUB  
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Out  of  the  twenty-five  species  given  seven  are  extinct, 
not  counting  the  questionable  cases,  and  six  are  known 
living  only  to  the  north  or  south.  That  is,  out  of  twenty- 
five  fossil  species  eleven  are  found  in  the  present  fauna 
of  this  part  of  the  coast  or  44/^.  The  fossils  in  this  area 
though  abundant  are  very  poor,  seldom  showing  sculpt- 
ure and  generally  much  distorted;  the  determinations  are 
therefore  in  many  cases  somewhat  questionable. 

Merctd  Series  at  San  Fernando  Pass. — At  the  San  Fer- 
nando tunnel  in  Los  Angeles  county,  the  beds  that  have 
been  considered  as  Miocene  of  the  Monterey  series  are 

Id  Bi>,.  Vol.  V.  I  3a  )  Angut  1,  INt. 
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overlaid  conformably  by  a  series  of  calcareous  sandstoaes 
and  conglomerates,  which  are  quite  fossiliferous.  As  this 
series  occupies  structurally  the  same  position  that  has  been 
assigned  to  the  Transition  beds  of  the  Santa  Cruz  Mount- 
ains it  will  be  of  interest  to  compare  their  faunas. 

Among  the  fossils  collected  in  the  ridge  over  the  San 
Fernando  tunnel  the  following  have  been  specifically  de- 
termined : 

Nasaa  Cftlifornioa  Conrad. 

Neptauea  humeross  Qabb. 

Ostrea  vealcbii  Gabb. 

Pachopoma  gibberogam  Ch«Dinitt. 

Liro|)ecten  estrellannm  Oonrad. 

Pi  Baa  IB  fortia  Carpenter. 

Saiidomaa  gibbosaa  OabbT 

Solen  eicariaa  Qould. 

Tnrritella  oooperi  Carpenter. 

Turrit ella  jevretti  Carpenter. 

Venericardia  ventioosa  Gonld. 


Amusium  oaarinnm  Qoald. 
Calfptra  filosa  Gabb? 
Cancellaria  o.  t.  vetusta  Gabb. 
Cardinm  meeliiannm  Qabb. 
Cbiooe  airaillima  Sowerbj! 
Crepidula  rogoaa  NnttaU? 
Den  tali  nm  heiagonnm  Sowerby. 
Dotiina  pouderosa  Qra;. 
Drillia  torosa  Carpenter. 
Lunatia  lewisii  Qould. 
Uaooma  nasata  Coarad. 
Mynrella  simplei  Carpenter 

In  this  list  of  twenty-three  species,  fourteen  are  living 
in  the  present  fauna  of  that  region  or  sixty  per  cent. 
Summary. — Based  upon  the  above  data  the  following 
inclusions  seem  luatilied: 
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A  better  knowledge  of  both  the  fossil  and  living  fauna 
would  unquestionably  modify  these  results,  but  it  is  be- 
lieved that  it  would  not  materially  alter  them.  Had  all 
the  species  collected  been  identified  it  is  thought  the  per- 
centages given  would  be  somewhat  lower. 

The  field  work  done  by  the  writer  in  Los  Angeles 
county  has  shown  that  the  Coast  Ranges  are  not  all  of 
one  age.  The  Santa  Cruz  Mountains  were  certainly 
elavated  at  a  later  date  than  the  mountains  of  Los  Angeles 
county.  The  suggestion  is  made  that  the  parallel  ranges 
of  the  Central  California  coast  line  agree  in  age  with  the 
Santa  Cruz  Mountains;  that  the  east  and  west  ranges  of 
Santa  Barbara  county,  and  to  the  south,  are  of  one  age, 
having  been  raised  during  the  Merced  Period  and  near 
the  close  of  the  Miocene.  Attention  has  been  called 
above  to  the  presence  at  San  Fernando  of  fossiliferous 
strata  conformably  above  the  Monterey  series.  The 
fauna  of  these  strata  has  also  been  shown  to  agree  closely 
in  its  character  with  the  fossiliferous  or  transitional  beds 
at  the  bottom  of  the  Merced  series.  The  mountains  of 
that  region  were  evidently  raised  soon  after  and  before  the 
deposition  of  the  uppermost  beds  of  the  Merced  series 
in  the  Santa  Cruz  Mountains.  This  is  shown  by  the  ex- 
istence at  San  Pedro  and  elsewhere  along  the  coast  of 
horizontal  strata,  evidently  of  later  age  than  the  neighbor- 
ing mountains,  which  contain  an  abundant  fauna,  believed 
to  correspond  with  the  fauna  of  the  top  of  the  Merced 
series  in  the  Santa  Cruz  Mountains. 

THE    PLIOCENE    OF    SAN    PEDRO. 

The  plain  of  Los  Angeles,  stretching  from  the  city  to 
the  coast,  is  broken  at  the  harbor  of  San  Pedro  by  a  long 
hill,  1475  feet  high,  according  to  the  Coast  Survey,  known 
as  San  Pedro  Hill.  It  is  smooth  and  bare  of  timber,  but 
interesting,   both   on   account  of   its  terraces,  of  which 
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about  a  dozen  are  recognizable,  and  on  account  of  cer- 
tain fossiliferous  beds  which  fringe  its  base  in  places. 
The  main  body  of  the  hill  is  composed  of  the  Monterey 
series,  with  only  gentle  dips  as  far  as  seen.  The  dips 
vary  somewhat,  but  are  most  common  to  the  southeast. 
These  strata  were  not  fossiliferous  where  examined,  but 
some  pectens  were  found  in  one  of  the  fragments  in  a 
conglomerate  near  the  lighthouse.  These  strata  were 
thought  by  Trask*  to  be  Cretaceous,  though  he  had 
'*  some  hesitancy  in  placing  these  rocks  so  high  up  in  the 
geological  series."  Later  Dr.  Antisellt  correlated  them 
with  the  bituminous  or  Monterey  group. 

The  fossiliferous  beds  on  the  flanks  of  the  hill  were 
called  by  Conrad  I  "recent  or  post-Pliocene,"  In  Dr. 
Cooper's  list  of  fossils  they  are  referred  to  as  Quater-* 
nary.§  In  1874,  ^'■-  ^-  ^-  Dall  published  a  list  of  sixty- 
nine  molluscan  forms  from  a  well  in  San  Diegoi  of  which 
he  states, II  "The  age  of  the  deposit,  in  general  terms, 
may  be  taken  as  Pliocene."  In  1892,  in  the  correlation 
paper  on  the  Neocene,  he  says:l  "It  appears  that  on 
Deadman  Island,  near  Point  Fermin,  at  least  three  dis- 
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that  basis  assigns  the  middle  layer  on  San  Pedro  Hill  to 
the  Pliocene.* 

It  is  hoped  that  the  few  hours  spent  there  while  work- 
ing up  this  paper  will  put  the  geology  at  that  point  in  a 
little  clearer  light  and  on  a  more  substantial  basis,  ahd  it 
is  thought  that  Dr.  Dall's  conclusions  will  be  substantiated. 

Surrounding  the  hill  on  the  east  and  north  is  a  very 
broad  terrace,  from  20  to  40  feet  above  tide,  most  of  the 
town  of  San  Pedro  being  on  this  terrace.  Near  the  depot 
this  terrace  is  still  flanked  by  soft  deposits. '  At  the  top  is 
a  layer,  two  feet  thick,  of  black  sandy  soil,  containing 
many  Pecten  aquisulcatus  Cpr. ,  Chione  simillima  Sby . , 
and  other  living  shells.  This  bed  will  be  treated  more 
fully  under  the  Quaternary.  Below  that  bed  are  three 
to  four  feet  of  dark  sand,  then  another  thin  layer,  which 
is  quite  fossiliferous,  and  is  the  middle  layer  referred  to 
above.  Below  that  is  a  sandy  deposit  that  has  all  the 
appearance  of  sanddune  structure.  At  the  entrance  to 
the  harbor  this  lower  deposit  is  cut  away  and  a  recent  sea- 
cliff  runs  out  to  Point  Fermin  and  around  the  island. 
The  middle  layer  or  Pliocene  is  exposed  at  the  top  of  this 
cliff  lying  uncomformably  on  the  disturbed  Miocene.  At 
one  point,  where  a  short  drain  has  cut  into  the  cliff,  the 
Pliocene  layer  is  especially  fossiliferous. 

Altogether  125-150  species  were  collected  in  this  layer, 
of  which  number  104  species  have  been  determined  spe- 
ciflcally. 

In  the  following  list  of  Pliocene  fossils  collected  at  San 
Pedro  the  first  column  gives  those  which  have  been  re- 
portedt  from  the  Miocene ;  the  second  gives  those  pre- 
viously reported  from  the  Pliocene,  most  of  which  are 

'  Univ.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  p.  128. 

t  From  Dr.  Cooper's  list,  7th  Ann.  Rep.  State  Mineralogist,   1888,  pp. 

223  ti  9tq. 
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from  the  list  of  fossils  from  the  San  Diego  well,  which 
Dall  referred  to  the  Pliocene."  The  third  column  notes 
those  previously  reported  from  the  Quaternary,  but  which 
in  reality  mostly  came  from  these  beds,  believed  now  to 
be  Pliocene,  from  Santa  Barbara,  San  Pedro  and  San 
Diego.  The  fourth  column  gives  those  known  to  be 
living,  the  (o)  indicating  those  which  have  not  been  found 
in  the  living  state.  The  fifth  column  indicates  those 
which  are  not  known  in  the  present  fauna  of  San  Pedro, 
but  which  are  known  to  the  north  (n)  or  to  the  south  (s). 
The  last  column  will  be  referred  to  beyond: 
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Crepidula  navicelloides  Nuttall 

Crepidnla  ragosa  Nuttall 

Crucibulnm  spinosum  Sowerby 

Dentalium  hexagonum  Sowerby 

DriUia  c.  f.  aurantia  Carpenter 

DriUia  torosa  Carpenter 

Fusus  robustas  Trask? 

Fusns  mgoBQS  Trask? 

Glyphis  aspera  Escholtz 

Hipponyx  antiquatns  LinnsBus 

Ischnochiton  regnlaris  Carpenter 

Lacuna  solidula  Loven 

Leptonyx  sanguineas  LiunseuB  ? 

liOttia  gigantea  Gray 

Lunatia  lewisii  Gould 

Lnnatia  pallida  Broderip  and  Sowerby 

Mangelia  variegata  Carpenter  ? 

Margarita  pupilla  Gould 

Monoceras  engonatum  Courad 

Nacella  incessa  Hinds 

NasHa  fossata  Gould 

Nassa  mendica  Gould 

Nassa  perpinguis  Hinds 

Neyerita  recluziana  Petit 

Ocinebra  lurida  Middendorf  

Ocinebra  iuterfossa  Carpenter 

Odostomia  gravida  Gould 

Olivella  biplicata  Sowerby 

OliTella  intorta  Carpenter 

Olivella  pedroana  Conrad 

Plenrotoma  perversa  Gabb 

Priene  oregonensis  Redfield 

Purpura  crispata  Chemnitz 

Banella  californica  Hinds 

Scalaria  hindsii  Carpenter 

Surcula  carpentariana  Gabb 

Thalotia  cafifea  Gabb 

Thylocodes  squamigerus  Carpenter.  . . 

Tomatina  cerealis  Gould 

Trochiscus  norrisii  Sowerby 

Trophon  orpheus  Gould 

Turritella  cooperi  Carpenter. 

Turritella  jewetti  Carpenter 

Turritella  variata  Conrad 
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Cftcdinni  ceuHHIoHaio  Carpenter 

Cardium  aorbia  Mortyn 

Cardinm  prooormn  Sowerby 

Cnrdium  qiiaciragenarium  Conrad 

Cryptomya  cnlifornicH  Conrad 

Dnuax  c(ilitoruioun  Coomd 

Hinnites  gi^nleiia  Gray 

Liocardinni  BnbHtriatum  Conrad 

Liioina  borealis  LinnjEiiB 

Lncinu  califomicn  Courad 

Laoiua  nuttalli  Conrad 

Lutriuula  alU  Conrad 

Mauuma  inquinata  DeubayM 

Macoma  nosntn  Conrad 

Macoiiia  Heuta  Conrad 

Uutren  Inrida  Cnrpenter 

Pnobydesma  crnSKalelloidea  Comad.  . 

Pecteii  haHtatUH  Sowerby 

Pocteit  ialnndicas  Mtlller 

Pecteu  latinarif  QM  Conrad  ......  . 

Pecten  |)nuuica»lntui>  CarpBoter ', 
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In  summary,  it  will  be  seen  that  of  104  species  iden- 
tified 99  or  95%  are  living.  But  many  of  these  living  are 
only  known  now  in,  for  example,  the  Arctic  fauna;  thus 
it  is  found  that  of  the  104  species,  26  have  not  been  re- 
ported from  San  Pedro,  leaving  78  species  of  104  fossils 
species  known  to  be  li\'ing  or  75%.  Even  supposing  that 
a  better  knowledge  of  the  fauna  should  reduce  by  one- 
half  the  number  not  known  there  at  present,  we  should 
still  have  only  87%  of  the  fossil  fauna  represented  in  the 
liNnng.  Again  notice  that  of  the  species  which  have  mi- 
grated all  but  two  have  gone  northward,  a  number  being 
known  only  in  Arctic  waters  at  present.  As  indicated  in 
the  last  column  a  number  of  these  northern  forms  are 
still  found  on  Catalina  Island.  But  as  has  been  shown 
by  Professor  Lawson,*  Catalina  Island  did  not  share  in 
the  subsidence  of  which  we  have  such  abundant  evidence 
at  San  Pedro  and  all  along  the  coast.  Having  in  mind 
then  that  these  beds  lie  on  what  are  apparently  wind  de- 
posits, and  are  overlaid  by  beds  whose  fauna  differ  mark- 
edly from  that  of  these  beds,  but  agrees  very  closely  with 
the  present  fauna  of  the  coast,  also  that  the  hill  presents 
evidence  of  having  been  almost  or  completely  submerged, 
we  seem  justified  in  drawing  the  following  conclusions: 

1st.  The  deposition  of  these  beds  has  been  followed 
by  a  submergence  of  at  least  1200  to  1400  feet,  and  later 
has  come  uplift  to  the  present  level. 

2d.  That  there  has  been  a  change  in  the  climate  from 
cold  to  warmer. 

3d.  That  these  changes  have  occupied  a  long  time,  as 
judged  by  the  fact  that  so  few  of  the  migrating  forms  have 
become  extinct;  and  by  the  extent  of  wave  erosion  ex- 
posed on  the  hill. 

Based  on  the  above,  the  following  suggestion  is  made: 

•Univ.  of  Cal.,  Bnll.  Dept.  Geol.,  vol.  i,  p.  138. 
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that  these  beds  antedate  the  close  of  the  ice  age  aod  may 
have  been  deposited  early  in  the  Pleistocene,  or  in  the 
Pliocene. 

It  is  a  matter  of  judgment  and  precedent  as  to  which 
of  those  two  periods  we  shall  assign  these  beds.  On  ac- 
count of  the  distinct  character  of  the  fauna,  we  cannot 
compare  it  with  known  Pliocene  areas,  and  therefore  our 
only  resource  is  to  fall  back  on  the  old  method  of  per- 
centages and  say  that  as  all  the  beds  of  known  Quater 
nary  age  have  a  higher  percentage  of  forms  living  in  the 
present  fauna,  we  may  conditionally  assign  these  beds  to 
the  Pliocene.  On  the  other  hand  the  arctic  character  of 
the  fauna  would  suggest  that  these  deposits  were  laid 
down  during  the  early  part  of  the  Pleistocene  in  what  is 
known  as  the  Ice  age. 

It  may  be  of  interest  to  note  that  the  above  list  as  com- 
pared with  the  latest  published  Hst  of  California  fossils 
(i888)*  shows  thirty-three  species  not  noticed  before  as 
fossils  at  San  Pedro,  eleven  species  not  previously  noticed 
as  fossil  and  fifty-four  not  before  known  as  Pliocene, 
while  one  species  has  only  been  known  as  Miocene. 
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of  Japan  finds  similar  beds  with  a  similar  fauna  along 
that  coast,  and  reasoning  partly  from  the  changes  and 
migrations  which  have  taken  place  in  the  fauna,  and  partly 
on  the  non-conformities  which  the  beds  there  show  in 
places  with  overlying  beds,  he  assigns  them  to  the  Plio« 
cene  period. 

4.   THE  QUATERNARY. 

The  Santa  Cruz  Mountains  are  fringed  around  the  base 
with  a  belt  of  nearly  horizontal  deposits.  Topographically 
these  extend  from  the  edge  of  the  foothills  to  sea-level 
with  a  very  gentle  slope.  On  the  ocean  side  these  de- 
posits and  the  older  deposits  upon  which  they  rest  un- 
conformably  have  been  much  eroded  by  the  waves,  so 
that  much  of  the  distance  the  lower  part  of  the  slope  has 
been  cut  away  and  a  vertical  cliff  is  left  to  mark  the  ad- 
vance of  wave  erosion.  See  plate  xxii.  As  erosion  is 
strongest  at  about  mean  tide  level,  there  are  usually 
numerous  reefs  exposed  at  lowest  tide.  At  a  few  places 
stacks,  sea  caves  and  natural  bridges  attest  the  rapidity 
with  which  the  erosion  is  progressing.  At  Point  San 
Pedro  erosion  has  destroyed  all  trace  of  this  old  bench 
or  terrace.  The  upper  edge  of  this  bench,  where  it  meets 
the  mountains  or  foothills,  varies  somewhat  in  height.  A 
study  of  this  variation  shows  in  the  case  of  the  Santa 
Cruz  Mountains  that  it  is  due  to  the  character  of  the  up- 
lift, that  is,  the  uplift  has  not  been  a  general  vertical  rise 
of  so  many  feet,  but  has  been  strongest  in  the  old  axes  of 
uplift,  the  main  ridges  of  the  range.  The  result  of  this 
is  that  the  line  of  contact  with  the  foothills  has  an  eleva- 
tion inversely  proportional  to  its  distance  from  the  lines 
of  uplift.  Thus  at  the  Mussel  Rock,  the  terrace  is  over 
220  feet  above  sea-level. 

Quaternary  of  Mussel  Rock,  —  From   Mussel    Rock 
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southward  the  sea  has  cut  a  fine  section  of  these  beds. 
The  deposits  here  are  at  least  150-200  feet  thick.  At  the 
bottom  is  a  heavy  bed  of  sand  having  the  peculiar  struc- 
ture of  sanddunes.  Thi^  rests  upon  the  surface  of  the 
old  eruptive  rock  which  makes  up  Mussel  Rock.  Above 
the  EEolian  deposit  are  marine  deposits  of  sand  and  gravel 
to  the  top  of  the  terrace,  the  gravel  being  largely  frag- 
ments of  the  old  igneous  rock.     See  plate  xxv. 

In  the  ravine  a  short  distance  south  of  Mussel  Rock, 
the  deposit  is  a  difficult  one  to  understand.  Between  the 
wind  deposit  and  igneous  rock  are  several  argillaceous 
sandy  layers  which  are  not  strictly  conformable  among 
themselves,  but  appear  to  have  been  laid  down  during  a 
comparatively  rapid  rising  of  the  shore.  Over  these  beds 
come  the  wind  deposits,  and  above  those  the  marine  de- 
posits of  sand  and  gravel.  A  short  distance  south  the 
sand  loses  its  gravel,  and,  except  at  a  few  places  where 
the  irregular  surface  of  the  igneous  rock  is  exposed  above 
the  beach,  the  deposit  continues  to  be  sand  to  the  end  of 
the  section  at  sea  level.  Near  each  exposure  of  igneous 
rock,  the  deposit  is  largely  made  up  of  fragments  of  the 
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South  of  Point  San  Pedro, — Wave  erosion  has  formed 
bluffs  nearly  the  whole  distance  from  Point  Montara  to 
Capitola.  The  Quaternary  forms  the  top  of  these  bluffs 
most  of  the  way.  Thus,  at  Purisima  we  have  about 
thirty  feet  of  horizontal  sand  and  gravel  overlying  about 
fifty  feet  of  the  upper  Miocene,  the  lower  beds  dipping  to 
the  north.  See  plate  xxiv.  The  gravel  referred  to  proves 
upon  examination  to  be  fragments  of  rock  exactly  similar 
to  the  layer  of  volcanic  ash  in  the  Pliocene  of  Seven- 
Mile  Beach.  These  fragments  of  volcanic  ash  occur 
abundantly  not  only  in  the  Quartenary  all  along  the  coast 
from  Half  Moon  Bay  to  Capitola,  but  also  in  the  Quater- 
nary deposits  in  the  little  valleys  opening  out  toward  the 
Bay  of  San  Francisco.  This  leads  to  the  suggestion  that 
the  layer  of  volcanic  ash  on  Seven-Mile  Beach  originally 
extended  all  around  the  mountains,  and  that  these  frag- 
ments tell  what  has  become  of  it  and  explain  why  the 
Pliocene  is  not  found  over  a  broader  area.  These  frag- 
ments argue  strongly  for  a  land  period  with  subaereal 
erosion  between  the  Pliocene  and  Quaternary  and  sup- 
port the  evidence  of  the  sanddunes  at  Mussel  Rock. 
These  fragments  of  volcanic  ash  were  used  to  some  ex- 
tent in  recognizing  the  Quaternary. 

Fossils  are  not  abundant  in  the  Quaternary  along  the 
coast,  though  at  places  Haliotis  and  some  other  shells  are 
quite  plentiful. 

At  Santa  Cruz,  besides  the  lower  broad  terrace  already 
mentioned,  several  others  are  observable.  Dr.  Lawson* 
counted  nine,  the  highest  one  1201  feet  above  sea-level. 
The  terraces  have  their  sea-cliffs,  from  the  foot  of  which 
the  ground  slopes  gently  to  the  next  lower  sea-cliff. 

Along  the  Bay  of  San  Francisco, — Along  the  bay  the 
Quaternary  deposits  have  not  been  cut  by  the  waves,  but 
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form  a  continuous  slope  irom  the  foothills  to  the  center 
of  the  bay  itself.  In  some  areas,  as  between  San  Mateo 
,and  Coyote  Point,  the  layer  forming  the  surface  is  a  black 
earth  full  of  commuted  fragments  of  shells.  Small  areas 
of  apparently  similar  deposits  occur  at  the  surface  of  the 
Quaternary  near  the  mouths  of  nearly  all  the  little  valleys 
which  open  out  upon  the  main  valley  of  the  Bay  of  San 
Francisco.  Smaller  patches  of  a  few  acres  occur  at  many 
points  on  the  flanks  of  the  foothills,  sometimes  several 
hundred  feet  above  the  bay. 

The  most  abundant  shells  among  these  fragments  are : 
Cardium  corbia  Martyn. 
Cerithidea  californica  Ualdemann. 
Macoma  nasnla  Conrad. 
Mytilas  califorDianas  Conrad- 
Oat  res  lurida  Carpenter. 

The  study  of  the  Quaternary  on  the  side  of  the  moun- 
tains toward  the  bay  is  not  easy,  on  account  of  the  difficulty 
of  distinguishing  between  subaerial  and  marine  deposits. 
Much  of  the  flat  land  of  the  valley  appears  to  be  of  sub- 
aerial  origin,  as  shown  in  cuts  made  by  streams,  but  this 
seems  to  be  overlain  by  bay  deposits. 
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beds  upon  which  they  lie.  But  though  so  similar  in  ap- 
pearance, erosion  discloses  a  marked  difference  in  the 
solidity  of  the  two  formations.  In  the  deposit  at  the  head 
of  Wood's  Gulch,  already  described,  the  end  of  a  tusk, 
presumably  of  elephant  or  mastodon,  was  found  about  75 
feet  below  the  top  of  the  deposit. 

Though  these  deposits  for  the  most  part  appear  to  be 
of  fresh  water  and  wind  origin,  there  are  some  facts  that 
suggest  that  they  are,  in  part,  at  least,  of  marine  origin. 
In  some  cases  the  top  of  the  deposit  is  so  little  below  the 
elevation  of  the  surrounding  land,  its  area  so  large,  as 
compared  with  the  area  of  the  hills  from  which  it  might 
derive  material,  that  we  are  led  to  suppose,  either,  that  the 
surrounding  points  are  almost  reduced  to  base  level  (in  this 
case  the  top  of  the  deposit),  or  else  that  submergence  has 
permitted  the  deposition  of  marine  deposits.  There  is 
one  feature  that  strongly  favors  the  latter  theory.  Nearly 
all  the  streams  running  to  the  bay  show  a  marked  terrace 
almost  to  their  head.  In  most  cases  the  streams  have  cut 
down  through  this  terrace,  revealing  deposits  from  a  few 
feet  to  twenty-five  or  thirty  feet  in  depth.  In  many  cases 
these  cuts  are  very  recent,  as  traces  of  wagon  roads  are 
still  visible  at  their  heads,  or  are  shown  upon  the  U.  S. 
Coast  and  Geodetic  Survey  map  of  1869.  These  terraces 
follow  about  the  present  inclination  of  the  stream  bed, 
and,  though  they  can  seldom  be  traced  continuously, 
would  appear  to  join  the  general  level  land  which  slopes 
from  the  foothills  to  the  bay.  The  character  of  these 
stream  terraces,  like  the  isolated  deposits  described  in  the 
preceding  paragraph,  is  varied.  In  places  they  appear 
to  be  beyond  a  doubt  subaerial  stream  deposits,  containing 
trunks  of  spruce  or  redwoods,  sometimes  three  or  four 
feet  in  diameter.  The  wood  in  these  trees  is  still  in  good 
preservation.     Above  the  trees,  which  lie   horizontally. 
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the  strata  are  suggestive  of  marine  origin,  strengthening 
the  evidence  presented  above  of  a  very  recent  submerg- 
ence. Dr.  Lawson  ascribes  to  these  upper  beds  a  Plio- 
cene age.* 

As  some  question  haa  been  raised  as  to  whether  these 
terraces  are  not  the  result  of  erosion  rather  than  of  sedi- 
mentation, it  may  be  well  to  call  attention  to  the  evidence 
more  in  detail.  In  the  first  place,  these  terraces  and 
fillings  show  only  horizontal  bedding;  further,  the  bed- 
bing  of  the  strata  forming  the  hillsides  is  in  nearly,  if  not 
quite,  every  case  where  found,  more  or  less  highly  in- 
clined, and  finally,  in  nearly  every  ravine  one  or  more 
contacts  were  found  where  the  horizontal  strata  can  be 
clearly  seen  lying  upon  the  highly  inclined  strata  of  the 
Merced  series.  A  few  of  these  might  be  mentioned. 
The  formation  at  the  head  of  Wood's  Gulch  has  already 
been  described.  In  the  ravine  which  heads  up  against 
Wood's  Gulch,  a  few  yards  below  the  Old  San  Pedro- 
Colma  road,  the  Merced  sandstones  and  thin  bedded 
gravels  are  well  exposed,  having  an  almost  perpendicular 
dip.     On  the  edges  of  these  perpendicular  beds  lie  the 
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recenty  st  ood  for  a  considerable  time  at  an  elevation  of 
1600  to  2100  feet  below  its  present  level.*  Evidence  of 
this  can  be  seen  in  the  level  summit  of  the  main  ridge  to 
the  north  of  Black  Mountain. 

Standing  upon  the  hills  near  South  San  Francisco  sta- 
tion where  a  comprehensive  view  can  be  obtained  of  the 
line  of  hills  extending  from  Seven  Mile-Beach  to  Red- 
wood City,  between  Crystal  Springs  Valley  and  the  bay, 
their  summits  can  be  seen  to  present  a  remarkably  even 
horizontal  line.  Examined  on  the  ground  the  top  of  this 
line  of  hills  has  the  aspect  of  a  plateau,  from  which  rise 
a  few  sharply  conical  knobs.  These  have  the  appearance 
of  remnants  left  by  the  eroding  waters  which  planed  off 
the  top  of  the  hills  leaving  the  plateau.  Further  evidence 
of  such  a  submergence  and  erosion  is  found  in  the  fact 
that  a  little  further  south,  where  these  hills  are  not  sepa- 
rated from  the  main  mountain  ridge  by  the  broad  and 
deep  valley,  their  summits  are  more  or  less  covered  with 
boulders  of  metamorphic  rocks  well  water  worn. 

Altogether  the  evidence  seems  quite  strong  to  show 
that  the  Santa  Cruz  Mountains  have  very  recently  been 
submerged  to  a  depth  near  San  Francisco  Bay  of  at  least 
600  feet.  In  a  later  uplift  the  mountains  seem  to  have 
stood  for  some  time  at  a  level  about  loo  feet  below  their 
present  elevation.  This  has  resulted  in  the  marked  shore 
line  where  the  rounded  foothills  meet  the  nearly  level 
floor  of  the  valley  surrounding  the  bay.  This  level  floor 
seems  to  have  been  the  result  partly  of  erosion  and  partly 
of  deposition.  It  seems  quite  possible  that  this  upward 
movement  is  still  in  progress. 

What  preceded  this  recent  submergence?  The  evi- 
dence, from  two  standpoints,  would  indicate  a  long  land 
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period.  The  first  is  the  presence  of  land  and  fresh  water 
deposits  beneath  the  recent  marine  deposits  and  above  the 
upturned  and  eroded  Merced  series.  The  other  is  the 
evidence  gained  from  a  topographic  study  of  San  Fran- 
cisco Bay  and  neighborhood.  Such  a  study  as  recently 
pointed  out  by  Prof.  Lawson"  shows  the  strong  resem- 
blance of  San  Francisco  Bay,  of  Rodeo  Lagoon,  Tocnales 
Bay,  Walker's  Creek,  Drake's  Bay,  Bolinas  Bay,  the 
valley  of  Lake  Merced,  etc.,  to  sunken  and  submerged 
valleys. 

The  question  of  the  order  of  the  above  events  is  an 
open  one.  Prof.  Lawson  makes  the  land  period  followed 
by  a  slight  submergence  the  last  events.  The  fact  that 
the  marine  deposits  overlie  land  deposits  has  led  the  writer 
to  place  the  recent  submergence  as  subsequent  to  the  land 
period,  and  in  its  turn  it  to  precede  the  still  more  recent 
uplift  to  present  conditions. 

It  is  possible  that  a  double  movement  would  explain  all 
the  evidence.  Aside  from  the  water-worn  boulders  capping 
the  foothills  south  of  San  Francisquito  Creek,  the  marine 
deposits  noticed  are  confined  to  the  lower  levels,  about  one 


NEOCENE    STRATIGRAPHY.  355 

valleys  appearing  to  have  been  cut  out  of  the  eroded 
pene-plane;  it  places  the  tree  trunks  found  in  so  many  of 
the  ravines,  and  the  mastodon  bones  in  the  third  period. 


Fig.  1. — ^Diagram  showing  moTemeDts  of  the  Santa  Cmz  Mountains 
during  the  Qnaternary,  and  the  development  of  the  present  topographic 
features.  I-V — Snccessive  positions  of  the  mountains.  Dotted  line — 
Undeveloped  features.  Broken  line — Partially  developed  features.  Full 
line — Developed  features,  a — Main  ridge,  b — Spring  Valley,  c — Summit 
of  foot-hills,  d — Edge  of  present  valley,  e — Shore  of  San  Francisco  Bay. 
NE.-SW.  section  through  Belmont.     Vertical  scale  five  times  horizontal. 

In  Los  Angeles  County. — In  the  south  part  of  the  State 
the  evidence  of  recent  submergence  is  in  many  places 
very  striking.  As  at  Santa  Cruz,  wave  cut  terraces  and 
sea-cliffs  indicate  the  various  levels  at  which  movement 
has  rested  and  given  time  for  wave  erosion.  At  San 
Pedro  Hill  eleven  of  these  terraces  have  been  counted. 
In  the  San  Fernando  Valley  nine  were  counted,  and 
several  noticed  in  San  Gabriel  Valley.  These  terraces  have 
been  noticed  by  nearly  all  the  previous  writers  who  visited 
the  coast  of  Southern  California.  Prof.  Lawson  has  giverf 
us  more  accurate  knowledge  of  these  terraces  at  a  number 
of  localities,  and  concludes  that  the  movement  has  been 
epeirogenic  in  its  character.* 

At  San  Pedro  the  most  recent  deposit,  that  of  the  lowest 
terrace,  is  quite  fossiliferous  in  a  few  places.  It  has  al- 
ready been  described  in  the  discussion  of  the  Pliocene  of 
San  Pedro.  The  following  shells  were  collected  from 
this  layer: 
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Bulla  nebnloBB  Oonld.  HkliotU  oraaberodii  Le*oli. 

CeiitbJdea  citlifortiica  Haldemann.  LiocardiDm  aabBtriatnm  Conrad. 

Csrostoma  nnttalH  Conrad.  Oatrea  Inrida  Carpenter. 

Ohione  gimillima  Sowerbjr.  Paobydesnia  orasBatelloidefiConnd. 

Cbione  snccinots  Valenciennes.  Pecten  teqaeBnloatna  Carpenter. 

Chloroatoma  gallina.  Sahizotbtxraa  anttoll)  Conrad. 
Crepidala  eicavata  Broderip. 

This  fauna  is  very  similar  to  that  on  the  beach  below 
at  the  present  time. 

With  the  exceptioD  of  one  point  no  trace  of  a  non- 
conformity was  found  between  the  Pliocene  and  Quater- 
nary at  San  Pedro  Hill.  At  one  point  a  V-shaped  bed  of 
fine  gravel  appears  in  the  underlying  Pliocene.  At  first 
glance  it  looks  like  an  old  stream  filling;  but  examined 
closely,  the  edges  of  the  gravel  bed  are  not  as  sharply 
defined  from  the  rest  of  the  layer  as  that  theory  would 
seem  to  require.  Though  the  transition  is  made  in  a  dis- 
tance of  two  or  three  inches,  the  two  deposits  seem  to 
blend  along  that  line  as  though  they  were  local  variations 
of  deposition.  The  resemblance  to  a  stream  cut  filling 
is  so  strong,  however,  that  the  writer  believes  that  a  more 
careful  examination  is  required  before  we  can  accept 
Proi.  Lavvson's  theory  of  the  relation  of  the  Pliocene  and 
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metamorphic  series  is  exposed  an  eruptive  rock  is  very 
abundant.  It  is  well  exposed  at  Mussel  Rock  and  to  the 
southeast  of  there,  making  much  of  the  ridge  which  runs 
southeast  to  San  Andreas  Lake.  Since  this  paper  is  con- 
cerned chiefly  with  the  Tertiary  rocks  no  attempt  was 
made  to  map  the  igneous  rock.  Its  relation  to  the  lime- 
stone is  shown  on  the  shore  at  the  limestone  outcrop  in 
Calera  Valley.  It  is  undoubtedly  younger.  On  the  east 
side  of  San  Andreas  Lake  small  exposures  show  it  to  be 
also  younger  than  the  phthanites  and  metamorphic  sand- 
stone. It  is  thus  suggested  that  it  may  be  contempara- 
neous  with  the  post-Jurassic  upheaval. 

Serpentines, — The  abundance  and  location  of  the  ser- 
pentine has  been  described.  The  question  of  its  origin 
remains  unanswered.  Owing  to  the  interest  which  has 
attached  to  that  question  the  writer  gave  to  the  subject 
some  study,  but  beyond  coming  to  the  belief  that  the 
bronzite  rock  so  abundant  here  represents  an  older  form 
of  the  serpentine,  the  serpentine  being,  according  to  that 
theory,  simply  an  alteration  product  of  the  old  basic  erup- 
tive, he  has  left  the  problem  where  he  found  it.  See  Dr. 
Charles  Palashe's  paper  on  **  The  Lherzolite-Serpentine 
and  Associated  Rocks  of  the  Potrero,  San  Francisco."* 

Merced  Eruptives, — West  and  south  of  Stanford  Uni- 
versity a  large  sheet  of  andesite  is  exposed.  It  extends 
from  San  Francisquito  Creek  over  the  foothills  nearest 
the  Bay  to  beyond  the  Page  Mill  Road,  which  runs  up 
Matadero  Creek,  At  its  most  northern  exposure  near 
San  Francisquito  Creek  it  is  charactized  by  columnar 
structure,  the  columns  being  vertical  where  best  exposed, 
the  sheet  of  andesite  being  horizontal  at  that  point. 

On  the  Page  Mill  Road  it  appears  to  have  been  cut  by 
later  dykes.     These  dykes,  however,  preceded  the  depo- 

•Unir.  of  Cal.,  Bull.  Dept.  Geol.,  vol.  i,  No.  5. 
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sition  of  the  overlying  calcareous  bedsi.  At  the  same 
point  an  old  shore  line  shows  finely,  with  its  Pholas  bor- 
ings,  its  beach  strewn  with  rolled  fragments  from  the  cliff 
of  andesite,  and  the  overlying  deposit  consisting  almost 
entirely  of  fragments  of  barnacles. 

The  rock  under  the  andesite  appears  somewhat  meta- 
morphosed. From  foisils  collected  from  above  and  below 
the  andesite  its  age  is  evidently  in  the  Merced  period  as 
that  has  been  deBned  in  this  paper.  The  fossils  do  not 
show  any  marked  change  in  the  fauna  and  seem  to  in- 
dicate that  the  outflow  took  place  during  the  Merced  and 
not  at  the  end. 

Other  late  eruptives  require  further  study  before  being 
reported  upon. 

PALEONTOLOGY. 

Dislribution. 
The  Californian  Province.—  In  the  present  faunas  the 
California  province,  extending  from  the  Straits  of  Fuca 
to  Cape  San  Lucas  at  the  southern  end  of  Lower  Cali- 
fornia, is  a  well  marked  province.     The  provinces  north 
nd  south  overlap  to  some  extent,  but  taken  as   a  whole 
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the  North  Atlantic,  but  are  not  known  living  in  the  Pacific. 

Many  species  are  found  in  Japan  and  Kamtschatka, 
which  are  common  on  the  west  coast  of  North  America. 
Among  these  Jnay  be  mentioned:  Amusium  caurinum 
Gld.,  Card  turn  cor  bis  Mart.,  Crepidula  aculeata  Gmel., 
Chrysodomus  carinattis  Dunker ,  Cryptochiton  5/^//er/ Midd. , 
Glycimeris  generosa  Gld.,  Laqueus  Californicus  Koch., 
Leptolhyra  sanguinea  Cpr.,  Lima  dchiscens  Con.,  Lucina 
borealis  Linn.,  Siliqua  patula  Dixon,  Macoma  edulis 
Nutt.,  Af.  sect  a  Con.,  M,  nastita  Con.,  Mytilus  edulis 
Linn.,  Nalica  clausa  Brod.  &  Sby.,  Placunanomia  macro- 
chisma  Desh.,  Prienc  oregoncnsis  Redf.,  Saxidomus  nut'- 
talli  Con.,  Siphonalia  kcUetii  Fbs.,  Sol  en  sicca  riens  Gld., 
Tel  Una  bodegensis  lids. 

Local  Divisions. — On  the  coast  of  California  the  dis- 
tribution of  species,  so  far  as  known,  suggests  several 
local  divisions  of  the  California  province.  One  extending 
from  San  Diego  to  Santa  Barbara  county.  From  a  list 
of  the  Mollusca  of  Santa  Barbara  county,  by  Dr.  S.  G. 
Yates,*  it  is  found  that  Santa  Barbara  county  is  the 
northern  limit  of  about  seventy  species,  aside  from  the 
strictly  local  fauna.  It  is  also  the  southern  limit  of  about 
sixty  species.  It  is  next  found  that  the  Bay  of  Monterey 
marks  the  northern  limit  of  a  large  number  of  species, 
and  suggests  a  division  extending  from  the  Bay  of  Mon- 
terey to  Santa  Barbara  county.  It  is  probable  that  Santa 
Catalina  Island  should  be  included  in  this  division  as  well 
as  the  Santa  Barbara  Islands. 

From  the  Bay  of  Monterey  to  Bodega  Bay  seems  to 
mark  another  division,  but  the  nothern  limit  may  be  such 
simply  because  of  lack  of  observations  further  north. 
Little  data  is  at  hand  on  the  faunas  between  Bodega  Bay 
and  Washington. 


•  Bull.  Sta.  Barbara  Soc.  Nat.  Hist.,  vol.  i,  No.  2,  p.  37. 


360  CALIFORNIA   ACADEMY   OF   SCIENCES. 

Santa  Catalina  Island. — Prof.  Lawson  "  has  called  at- 
tention to  the  fact,  that  Santa  Catalina  Island  did  not  ap- 
parently share  in  the  Quaternary  subsidence.  The  fauna 
of  this  island  presents  seme  interesting  features,  which 
would  seem  to  confirm  Prof.  Lawson's  deduction. 

Thus,  by  a  study  of  Dr.  Cooper's  List  of  California 
Fossils,  1888,  we  find  five  otherwise  extinct  species  from 
the  Pliocene  and  Quaternary  of  Santa  Barbara,  San  Pe- 
dro and  San  Diego  are  living  on  the  island:  Amycla  un- 
</o/o Carpenter,  Daphuella  dathrata  Gabb,  Nassa  insculpta 
Carpenter,  Psepkis  salmonea  Carpenter,  Solarellia  pera- 
mabilis  Carpenter.  There  are  also  found  living  on  the 
island  and  fossil  on  the  coast  of  the  mainland  one  species, 
Crytodon  fiexuosus  Montagn,  only  known  elsewhere  in 
the  North  Atlantic;  one, Z,ucma  borealh  Linneas,  known 
elsewhere  only  in  Arctic  waters;  one,  Lagueus  calif or- 
nictts  Koch,  known  elsewhere  only  in  the  North  Pacific. 
In  addition  to  these,  thirteen  species,  Bittium  asperutn 
Gabb,  Callista  ncwcombiana  Gabb,  Cardium  cenlijilosum 
Carpenter,  Chrysodomus  tabulalus  Baird,  Diala  acuta 
Carpenter,  Leplothyra  bacula  Carpenter,  Lucina  trunis- 
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southern  forms.  It  thus  resembles  quite  strongly  the 
fauna  studied  at  San  Pedro  and  called  in  this  paper  Plio- 
cene. 

This  case  is  interesting,  not  alone  from  showing  that 
the  fauna  considered  Pliocene  on  the  coast  of  the  main- 
land is  still  living  on  or  about  the  island,  but  from  the  way 
the  fauna  supports  the  deductions  made  from  the  topo- 
graphy and  vice  versa. 

^tuiternary  faunas. — The  faunas  of  the  beds  recognized 
as  Quaternary  are  so  similar  to  existing  faunas  that  what 
has  been  said  about  the  present  distribution  of  species 
along  the  coast  will  hold  for  the  Quaternary  species. 

Pliocene  faunas, — The  Pliocene  faunas  bear  quite  a 
striking  resemblance  to  the  existing  forms  of  the  same 
region,  except  that  there  are  present  a  large  number  of 
northern  forms  with  some  forms  which  have  since  become 
extinct.  Until  the  Pliocene  has  been  differentiated  at 
Santa  Barbara,  San  Diego  and  intermediate  points,  as  the 
writer  believes  they  will  be  ere  long,  it  will  be  unsafe  to 
generalize  on  the  local  distribution  of  species. 

Miocene  fauna. — The  Miocene  fauna,  while  showing 
some  regional  relation  to  existing  faunas,  is  principally 
distinguished  by  its  uniformity  over  the  State  and  its 
southern  character. 

Climatic  changes. — The  facts  given  indicate  that  during 
Miocene  times  a  tropical  or  subtropical  climate  existed  in 
California.  This  is  followed  by  a  colder  climate  and-  the 
introduction  of  boreal  forms  of  life.  The  end  of  the  Ice 
age,  presumably,  brings  a  return  of  warmer  conditions 
and  the  northern  forms  return  to  the  North  Pacific,  some 
species  suffering  extinction  under  the  changed  conditions. 

The  question  arises  whether  the  species  found  in  the 
Pliocene  of  California,  which  are  at  present  living  in  the 
North  Atlantic,  have  migrated  from  the  Pacific,  or  whether 
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they  represent  southward  migrations  in  both  oceans  at  a 
time  preceding  the  Ice  age.  From  the  occurrence  of 
many  of  the  Pliocene  forms  of  California  in  the  British 
Crag  (Pliocene),  it  would  seem  that  their  distribution  is 
due  primarily  to  pre-glacial  migrations. 

A  comparison  of  these  results  with  those  obtained  by 
a  study  of  fossil  vertebrates  of  California  would  seem  to 
show  a  disagreement.  Thus  Dr.  Cooper  concludes  from 
the  finding  of  a  large  species  of  lion,  a  llama,  a  third 
larger  than  the  living  camels,  also  one  smaller,  a  Megal- 
omeryx,  another  of  the  camel  family,  a  Protohippus,  etc., 
which  have  beeo  thought  to  have  been  of  Pliocene  age, 
that  the  Pliocene  of  California  had  a  tropical  climate.* 
Were  the  Pliocene  age  of  the  deposits  from  which  these 
fossils  were  obtained  determined  beyond  question,  the 
disagreement  would  be  vital,  and  the  beds  described  in 
this  paper  as  Pliocene  would  probably  have  to  be  con- 
sidered post-Pliocene. 

In  the  first  place,  if  the  deduction  upon  the  age  of  the 
lower  beds  of  the  Merced  series  made  in  this  paper  is 
correct,  it  seems  probable  that  many  other  beds  in  the 
State  whicli  have  been  considered  Plio 
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Another  argument  of  little  value,  but  suggestive,  is  the 
possible  contemporaneity  of  the  basaltic  outflow  near  the 
top  of  the  Miocene  in  the  Santa  Cruz  Mountains  with 
some  of  the  volcanic  outflows  in  the  northern  and  eastern 
part  of  the  State.  Several  of  the  Pliocene  vertebrates 
are  described  as  from  under  the  lava. 

There  seems  to  be  some  ground,  therefore,  for  suspect- 
ing that  many,  if  not  all,  of  these  tropical  vertebrates 
may  ultimately  prove  to  be  of  Miocene  age. 

RELATIONS  BETWEEN  LIVING  AND  TERTIARY   FAUNAS. 

Notwithstanding  all  the  evidence  of  repeated  earth 
movements  and  climatic  changes,  molluscan  forms  have 
been  very  persistent  in  the  California  Tertiary  and  Quat- 
ernary. In  Dr.  Cooper's  list  of  California  fossils  of 
1888,  thirty-two  species  are  quoted  as  running  from  the 
Miocene  to  the  present,  and  the  determinations  of  this 
paper  have  largely  increased  that  number  by  making 
many  species  Miocene  which  had  prev-iously  been  thought 
to  go  back  not  farther  than  the  Pliocene.  In  the  same  list 
118  species  are  reported  from  the  Pliocene  to  the  present; 
this  also  would  be  largely  increased  by  recent  data. 
From  the  same  source  331  are  quoted  as  found  in  the 
Quaternary  and  living. 

If  to  these  figures  be  added  the  species  which  range 
from  the  Miocene  to  the  Pliocene  or  to  the  Quaternary 
and  those  ranging  from  the  Pliocene  through  the  Quater- 
nary, it  will  be  evident  that  the  dividing  of  the  Tertiary 
and  post-Tertiary  strata  into  zones  or  minor  groups  will 
be  a  difiicult,  if  not  impossible,  work  from  the  paleon- 
tological  standpoint.  It  is  probably  that  fact  more  than 
any  other  that  has  kept  the  Tertiary  stratigraphy  so  long 
in  confusion. 

Changes  in  species, — One  of  the  most  interesting  fea- 
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tures  of  the  study  of  the  paleontology  of  the  Tertiary  and 
post-Tertiary  of  California  is  in  studying  the  changes 
which  have  taken  place  in  species  which  did  not  migrate, 
or  in  tracing  the  relation  between  living  and  old  or  ex- 
tinct species  of  the  same  type.  Lack  of  time  and  lack 
of  material  have  prevented  studying  this  subject  as  the 
writer  had  hoped  to  do.  The  few  notes  given  are  those 
taken  down  in  determining  the  fossils.  These  notes  will 
be  given  under  the  descriptive  paleontology,  but  a  few 
'instances  of  such  changes  are  noted  at  this  point. 

Thus,  Cardium  corbis  Martyn  and  Cardium  meekianum 
Gabb,  appear  to  grade  into  each  other  in  such  a  way  as 
to  suggest  that  C.  corbis  is  simply  the  living  representa- 
tive of  C.  meekianum,  no  break  coming  between  them. 
In  the  Pliocene  at  San  Pedro  is  a  Chlorostoma  wbich 
agrees  perfectly  with  C.funebrale  A.  Adams,  except  that 
the  last  coil  is  sculptured  with  a  number  of  strong  revolv- 
ing ribs,  the  recent  species  usually  having  only  two,  the 
anterior  one  rather  faint,  and  a  few  obsolete  ribs.  A  large 
number  of  recent  and  fossil  forms  were  examined  with- 
out showing  any  intermediate  specimens. 
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SUMMARY. 

The  salient  points  of  this  paper  are : 

1.  The  description  of  the  conglomerate  and  ^and^tone 
formation  underlying  the  Monterey  series. 

2.  The  description    of   transition    beds    between  the 
Monterey  and  Merced  series. 

3.  Fixing  the  ages  of  the  Merced  and  Post-Merecd 
uplifts  in  southern  and  northern  California. 

4.  Outlining  the    Quaternary  history  of    the   region 
about  San  Francisco  Bay. 

5.  Studies  in  the  Neocene  changes  in  the  faunal  geog- 
raphy of  the  California  coast. 
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CHANGES  IN  FAUNA  AND  FLORA  OF  CALIFORNIA.— 
ON  THE  POWER  OF  ADAPTATION  IN  INSECTS. 

BV    H.    H.    BBHR. 

The  power  of  adaptation  to  new  circumstances  plays  a 
most  promment  part  in  the  changes  that  take  place  in  the 
fauna  and  Hora  of  newly  settled  countries. 

It  is  chiefly  the  want  of  this  power  that  causes  the  dis- 
appearance of  types  which  were  characteristic  to  districts 
before  the  harmony  of  organic  life  was  disturbed  by  the 
interference  of  man. 

To  illustrate  the  disappearance  of  such  characteristic 
features,  it  is  only  necessary  to  mention  two  instances, 
which  all  old  inhabitants  will  confirm  as  soon  as  their 
iittention  is  directed  to  them. 

Up  to  the  year  1856  a  considerable  part  of  the  neighbor- 
hood of  San  Francisco  was  covered  by  a  chaparral  con- 
sisting almost  exclusively  of  Ceanothus  thyrstfiorus.  Part 
of  this  formerly  impenetrable  thicket  has  been  removed 
by  human  agency,  and  to  a  great  extent  has  been  re- 
planted by  our  California  Cupressus  macrocarfa,  Pinui 
insignis,  Australian  Acaciee  and  Eucalypti.     The   more 


FAUNA   AND    FLORA    OF   CALIFORNIA.  369 

produced  by  a  graceful  waterfern,  the  Azolla  Carolinianay 
that  covered  the  water  now  monopolized  by  the  luxuriant 
but  coarse  weed — the  Cotula. 

In  both  instances  it  was  not  so  much  direct  interference 
that  changed  the  character  of  the  vegetation,  but  a  certain 
inability  of  the  native  vegetation  to  conform  to  altered 
conditions  of  things. 

There  is  a  series  of  phenomena  in  the  complex  system 
of  changes  that  follows  the  occupation  of  new  territories 
which  practically  as  well  as  theoretically  is  of  great  im- 
portance. It  is  a  series  of  changes  that  gradually  establish 
themselves  in  the  relations  between  the  vegetable  kingdom 
and  the  insect  world. 

In  new  countries  we  find  a  certain  harmony  in  these 
relations.  Undisturbed  nature  characterizes  itself  by  a 
greater  variety  of  species  than  those  exhibited  in  the 
agricultural  stage,  when  the  battle  for  existence  has  begun 
to  thin  out  the  original  inhabitants  of  the  soil.  Another 
peculiarity  of  this  undisturbed  state  is  a  certain  equilibrium 
in  the  number  of  individuals  of  the  different  species, 
amongst  whom  there  is  no  preponderation  of  species, 
otherwise  than  a  very  rare  and  even  then  a  very  transitory 
one. 

The  exclusive  cultivation  of  agricultural  plants  and 
domestic  animals  proves  a  first  cause  of  long  series  of  ef- 
fects, of  complications,  modifying  each  other.  For  in- 
stance, the  planting  of  extensive  orchards  has  favored  an 
increase  of  those  insect  species  that  live  on  different  va- 
rieties of  fruit  trees,  and  that  formerly  had  a  more  or  less 
precarious  existence  on  wild  species  of  the  same  order, 
mixed  up  with  a  forest  vegetation  of  orders  that  do  not 
favor  the  multiplication  of  insect  species,  depending  ex- 
clusively on  species  related  to  certain  fruit  trees. 

This,  of  course,  is  changed  after  some  time,  when  such 
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fruit  trees  are  grown  to  the  exclusion  of  other  species, 
formin^r,  so  to  say,  a  forest  of  their  own. 

We  will  at  present  refer  to  a  single  group  of  insects, 
the  Coccides,  and  especially  the  species  of  Lecanium  and 
its  allied  genera,  which  in  common  life  are  comprised 
under  the  name  "  scalebug."  All  these  insects  produce 
a  sticky  exudation,  which  partly  hardens  into  the  pro- 
tecting scale  from  which  the  group  received  its  vernacular 
name,  partly  it  covers  leaf  and  branch  in  form  of  a  kind 
of  viscosity. 

This  viscosity  again  retains  the  spores  of  minute  para- 
sitic fungi  of  different  varieties,  one  of  the  most  common 
forms  being  the  Capnodium,  and  we  soon  will  observe  a 
sootlike  substance  covering  many  leaves  in  our  orchards 
as  a  concomitant  of  the  scalebug.  Under  ordinary  cir- 
cumstances but  few  spores  out  of  a  million  reach  their 
destination,  that  is  a  spot  favorable  to  their  development. 
But  with  the  facilities  offered  by  the  sticky  surface  of 
leaves  that  are  infested  by  the  scalebug  and  the  numbers 
of  individuals  that  have  already  developed  and  have  ma> 
tured  their  spores,  the   number  of  germs  floating  in  the 
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to  attack  afterwards,  in  their  Puccinia  stage,  grass  and 
cereals;  Rhytisma  and  Dsedalea  spores  carried  in  the 
feathers  of  birds  will  be  carried  from  tree  to  tree  and  by 
a  slow  but  sure  process  will  kill  the  giants  of  the  forest. 
This  is  one  of  the  causes  that  but  seldom  you  find  a  healthy 
Madroila  tree  in  the  neighborhood  of  cultivated  land  and 
that  the  Sycamores  at  Niles  Station  are  dying  away. 

.  Up  to  this  point  it  is  easy  enough  to  classify  the  pheno- 
mena and  derive  them  from  a  common  source,  but  fur- 
ther on  the  effects  become  modified  by  the  consequences 
of  other  changes  that  have  taken  place  in  the  relation  of 
the  different  forms  of  organic  life.  The  agency  still  ex- 
ists and  marches  on  although  we  loose  sight  of  the  Ariadne 
thread,  which  we  followed  into  the  labyrinth  of  co-operat- 
ing and  antagonistic  causes.  We  soon  loose  sight  of  the 
wave  of  the  streamlet  after  its  having  joined  the  waters 
of  the  river  bed. 

The  circumstances  mentioned  here  form  only  part  of  a 
general  system  of  changes  that  have  taken  place  in  or- 
ganic life  since  the  settlement  of  this  country. 

One  of  the  most  remarkable  features  of  these  changes 
is  the  degree  of  ability  in  the  different  species  that  form 
part  of  our  flora  and  fauna  to  adapt  themselves  to  altered 
circumstances,  and  the  methods  by  which  they  adapt 
themselves. 

We  will  consider  here  a  few  cases  that  were  easy  to 
follow  up : 

I.  Danais  Plexippus,  a  butterfly,  common  nearly 
through  this  whole  continent  and  lately  emigrated  into  the 
Sandwich  Islands,  New  Zealand  and  Queensland.  The 
insect  was  rare  in  the  vicinity  of  San  Francisco  up  to  the 
year  1856,  when  suddenly  a  great  number  of  this  showy 
butterfly  appeared  in  the  streets  of  San  Francisco.  The 
caterpillar  feeds  exclusively  on    different  Asclepiadace- 
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0118  plants  (called  milkweed),  which  type  does  not  grow 
on  this  side  of  the  bay.  In  the  following  year  I  found  a 
great  number  of  the  larva  on  A  sclepias  fascicular  is  grovi- 
ing  on  marshy  grounds  near  Brooklyn,  then  called  San 
Antonio.  Some  years  afterwards  I  found  the  cater- 
pillar in  a  garden  in  San  Francisco  on  an  exotic  plant  of 
the  Asclepias  family,  Gomphocarpus  Curassavicus. 

From  that  time  the  butterfly  has  visited  our  streets  every 
fall,  and  swarms  of  this  insect  working  against  the  west- 
ern current  of  air,  peculiar  to  our  summer  months,  fly 
out  to  the  lighthouse,  where  they  disappear,  probably 
drowned  in  the  ocean. 

Since  the  year  1880  they  have  not  visited  the  city,  which 
omission  easily  could  be  accounted  for  by  the  circum- 
stance that  the  marsh  where  their  food  plant,  the  AstHe- 
pias  formerly  grew,  was  converted  into  fields  and  or- 
chards. 

In  this  instance  the  insect  has  but  little  power  of  adap- 
tation to  new  food,  because  it  has  shown  itself  dependent 
upon  plants  of  the  milkweed  family  and  became  locally 
extinct,  at  least  temporarily  in  a  district  where  the  ground 
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In  regard  to  food  the  lar\'a  prefers  thistles,  but  will  feed 
on  all  other  Composita?,  Malvacece  and  Urticaceae,  in  our 
Golden  Gate  Park  even  on  Lupinus.  It  conforms  to 
most  climates  and  very  different  circumstances.  It  has  a 
single  generation  in  Lapland  and  I  have  counted  five  gen- 
erations in  California.  With  all  this  the  insect  is  less  com- 
mon in  California  than  its  near  relation, 

3.  Pyrameis  Carye,  which  is  the  most  common  of  the 
series,  but  seems  to  be  restricted  to  our  coast  as  the  Chil- 
ean specimens  that  I  have  seen,  exhibit  constant  and  well 
marked  differences.  The  larva  proves  the  same  power 
of  adaptation  as  its  congener  by  feeding  on  Urticacese, 
Malvaceae,  Compositae,  etc.,  but  its  limited  geographical 
distribution  speaks  against  a  facility  of  the  species  to 
adapt  itself  to  changed  climatic  circumstances  or  incon- 
veniences of  travel. 

4.  Pyrameis  Hunteri  or  Virginiensis  feeds  in  Califor- 
nia exclusively  on  Composita?.  It  is  here  the  rarest  of 
the  three  congeners,  but  is  common  in  the  Atlantic  States 
from  where  it  extends  as  far  as  Buenos  Ayres.  So  its 
adaptive  power  to  new  food  plants  is  less  than  that  to 
climatic  changes. 

In  general  the  power  of  adaptation  is  greater  amongst 
the  Heterocera  than  amongst  the  Rhopalocera,  of  which 
several  species  have  been  lost  to  our  neighborhood  by 
ploughing  or  building  of  grounds  formerly  grown  over 
by  Lupinus  Chamissonis, 

On  the  other  hand  one  of  the  East  India  silkworms, 
Saturnia  Cynthia^  has  shown  great  adaptation  powers  in 
its  conforming  itself  to  different  climates  and  no  power 
whatever  in  adapting  itself  to  a  new  variety  of  food.  The 
insect  has  escaped  from  zoological  gardens  and  experi- 
mental stations  and  established  itself  in  different  countries 
like  an  indigenous  species,  but,  as  far  as  I  could  ascer- 
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tain,  it  feeds  exclusively  on  Ailanthus  glandulosa,  which 
by  some  strange  coincidence  has  been  introduced  as  an 
ornamental  tree  into  America  and  into  Europe.  Without 
this  coincidence  the  insect  would  have  perished  for  want 
of  food  in  its  larva  state  and  would  not  have  derived 
any  advantage  from  its  adaptability  to  different  climates. 

Deilephila  lineata  possesses  the  advantage  of  easy  adap- 
tation to  climate  and  to  food,  combined  with  the  enormous 
power  of  locomotion  peculiar  to  its  class.  It  is  generally 
considered  indigenous  to  the  old  and  the  new  world,  but 
as  its  organization  excludes  it  entirely  from  the  circum- 
polar  regions  it  is  evident  that  there  must  exist  another 
center  from  which  the  species  has  spread.  The  insect 
is  considerably  more  common  im  America  than  in  Europe. 
Our  specimens  are  larger  and  show  their  greater  vitality 
by  their  power  of  adaptation  in  the  larva  state. 

I  infer  from  these  circumstances  that  the  original  center 
from  which  this  showy  species  spread  is  on  our  continent 
and  not  in  Europe,  where  the  species  is  comparatively 
rare,  when  on  our  continent  it  has  occasionally  developed 
into  what  was  supposed  to  be  an  insect  pest,  but  owing  to 
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company  with  the  lar\'a  of  Cheer ocampa  Acheemon,  the 
grapevine.  In  regard  to  the  latter  circumstance,  I  have 
to  take  the  part  of  the  Deilephila  larva,  as  much  more 
mischief  is  done  by  the  Choerocampa,  which  feeds  ex- 
clusively on  the  grapevine,  when  Deilephila  generally 
prefers  the  weeds  of  the  vineyard. 

The  caterpillar  is  frequently  mistaken  for  the  army- 
worm,  which  term  is  correctly  applied  to  the  larvae  of 
different  Agrotides,  which  are  much  smaller  but  consider- 
ably more  dangerous  than  the  formidably  looking  Deile- 
phila, whose  devastations  are  exceedingly  transitory. 

The  Indians  eat  the  caterpillar,  and  that  to  my  opinion 
is  another  proof  of  its  American  birthright,  as  all  savages 
avoid  eating  animals  which  they  do  not  know  for  genera- 
tions. 

I  have  here  to  mention  another  insect,  which,  originally 
very  rare,  gradually  has  developed  into  an  insect  pest, 
without  possessing  any  advantages  in  regard  to  locomo- 
tion, nor  powers  for  adaptation  in  regard  to  food  or 
climate. 

It  is  Phryganidia  Calif ornica^  a  type  most  interesting  to 
the  student  of  systematic  entomology,  but  without  any 
attraction  as  to  beauty. 

This  insect  feeds  on  oaks,  formerly  exclusively  on  live- 
oaks,  but  since  these  oaks  have  diminished  in  number,  in 
proportion  to  the  insect  having  multiplied  the  larva  has 
begun  to  invade  lobata  and  Kelloggiiy  but  there  its  power 
of  adaptation  to  new  food  stops. 

I  do  not  know  how  many  generations  in  a  year  are  pro- 
duced by  the  insect.  I  have  counted  four,  but  am  certain 
there  is  at  least  one  more. 

In  consequence  of  these  many  generations  the  destruc- 
tion of  leaves  extends  over  the  whole  year,  and  the  poor 
tree  has  scarcely  produced  a  new  crop  of  leaves,  when  it 
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is  Stripped  again  by  a  new  generation,  so  that  many  live- 
oaks  in  our  surroundings  die  by  exhaustion. 

Phryganidia  Cali/ormca  was  formerly  very  rare,  and 
it  was  not  before  the  year  1859  that  I  could  add  the  female 
to  my  collection.  But  from  that  year  the  Phryganidia 
constantly'  has  gained  ground,  which  circumstance  has  to 
be  accounted  for  chiefly  by  the  decrease  in  the  number 
of  insect-feeding  birds.  The  group  of  the  warblers 
(Muscicapa)  was  formerly  well  represented  on  the  penin- 
sula and  around  the  bay,  but  at  present  most  species  of 
these  birds  have  become  very  rare,  some  of  them  being 
entirely  lost  to  our  neighborhood. 

Wherever  the  small  bird  is  protected,  as  for  instance  in 
the  Golden  Gate  Park,  the  liveoak  is  free  from  the  Phry- 
ganidia and  grows  well,  only  being  plagued  by  fungoid 
growths  like  the  Capnodium,  where  the  groves  by  too 
dense  growth  shut  out  air  and  light. 

The  introduction  of  the  English  sparrow  has  made  mat- 
ters worse,  because  the  sparrow  is  himself  a  very  poor  in- 
sect-feeder, but,  by  pugnaciousness  and  a  certain  social 
organization  of  his  own,  he  manages  to   drive  away  the 
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The  Mexican  State  of  Sinaloa  lies  along  the  east  shore 
of  the  Gulf  of  California,  mostly  to  the  north  of  the  Tropic 
of  Cancer,  extending  from  Rio  Fuerte  on  the  north,  which 
separates  it  from  Sonora,  to  the  northwest  boundary  of 
Jalisco.  The  greatest  length  of  the  State  along  the  coast 
is  about  325  miles.  The  land  forms  an  irregular  and 
broken  slope  from  the  high  table-lands  and  cliffs  of  the 
Sierra  Madre  on  the  east  downward  to  the  coast.  Down 
this  slope  flow  several  streams  of  clear  water,  which  ac- 
quire great  volume  in  the  rainy  season  (June  to  Novem- 
ber) and  which  dwindle  rapidly  in  the  dry  season  of  the 
winter.  The  coast  line  is  very  irregular,  being  formed 
of  rocky  islands,  mostly  of  volcanic  origin,  and  of  ab- 
rupt cliffs  or  "  rincones,"  the  terminations  of  hills  or 
spurs  from  the  Sierra  Madre.  Between  these  are  long 
curved  sand  beaches,  and  occasionally  sand -spits  across 
the  mouth  of  some  estuary  which  is  thus  converted  into  a 
lagoon.  The  water  of  the  sea  off  the  coast  is  very  clear. 
The  bottom  is  verj-  irregular,  as  is  the  contour  of  the 
shore. 

The  chief  port  of  Sinaloa  is  Mazatlan.  This  city  of 
about  20,000  inhabitants  lies  on  a  peninsula  between  the 
Estuary  or  Astillero  de  Mazatlan  on  the  south  and  a  curv- 
ing bay  known  as  the  Puerto  Viejo  on  the  north.  On  this 
peninsula  are  t\vo  considerable  headlands,  Neveria  on  the 
north  and  Vijia  on  the  southwest,  between  which  is  a 
sand  beach,  facing  the  west,  noted  for  its  high  surf,  for 
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which  it  is  named  las  Olas  Alias.  North  of  Puerto  Viejo, 
at  a  distance  of  about  seven  miles,  are  three  large  rocky 
islands,  very  much  alike,  close  together  and  in  a  right 
line,  known  as  the  three  Venados.  Opposite  them  on  the 
shore  is  a  similar  headland,  Camarron.  A^jout  all  these 
headlands  and  islands  are  many  rock -pools  and  basins 
left  filled  with  water  by  receding  tides.  Beyond  the  ex- 
tremity of  Viji'a  is  a  tall  conical  island,  over  500  feet  in 
height,  known  as  Creston.  This  is  surmounted  by  a 
lighthouse  and  is  the  most  conspicuous  land  mark  of  the 
harbor  of  Mazatlan.  North  of  Creston  lie  a  number  of 
large  barren  rocks  of  white  volcanic  rock,  known  col- 
lectively as  Islas  Blancas.  The  scantj'  harbor  of  Mazat- 
lan lies  to  the  south  of  Vijia  and  Creston,  between  these 
and  the  Isla  de  los  Chivos  and  Isla  de  las  Piedras.  It 
ends  in  a  long  deep  winding  channel,  known  as  the  Asti- 
llero  or  Estuary,  which  extends  around  the  south  side  of 
the  city,  with  many  muddy  arms  lined  with  Mangrove 
bushes,  then  turns  to  the  south,  forming  for  some  ten 
miles  the  narrow  channel  between  Isla  de  las  Piedras  and 
the  mainland.  No  fresh  waters  of  importance  flow  into 
thf   Astillero  and   the   tides   lorA    .stronjr  currents    as  the 
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Mr.  Gilbert  spent  six  weeks  at  Mazatlan  where  he  secured 
a  collection  of  about  i8o  species,  of  which  number  about 
fifty  were  new  to  science.  These  were  described  by 
Jordan  and  Gilbert  in  the  Proceedings  of  the  U.  S.  Na- 
tional Museum  in  1881,  the  typical  specimens  being  de- 
posited in  the  Museum  at  Washington.  Previous  to  this 
time  a  number  of  specimens  had  been  sent,  by  collectors 
who  had  visited  Mazatlan  and  Altata,  to  the  Museum  at 
Vienna,  where  they  were  described  by  Dr.  Franz  Stein- 
dachner,  and  to  Berlin  where  they  were  recorded  by  Pro- 
fessor Peters. 

Subsequent  to  the  visit  of  Dr.  Gilbert,  collections  were 
made  at  Mazatlan  and  Presidio  by  Mr.  Alphonse  Forrer, 
now  of  Santa  Cruz,  California.  Most  of  these  were  sent 
to  the  U.  S.  National  Museum,  where  thev  were  described 
by  the  present  writer.  A  few  specimens  were  also  sent 
to  the  British  Museum. 

In  December,  1894,  through  the  kindly  interest  of  Mr. 
Timothy  Hopkins  of  Meiilo  Park,  California,  and  under 
the  auspices  of  the  Hopkins  Seaside  Laboratory,  a  branch 
of  the  Leland  Stanford  Jr.  University,  an  expedition 
was  sent  to  Mazatlan  for  the  purpose  of  collecting  fishes. 
This  was  in  charge  of  David  S.  Jordan,  assisted  by  George 
B.  Culver  and  Edwin  C.  Starks.  In  addition,  Mr. 
Thomas  M.  Williams,  Mr.  Norman  B.  Scofield  and  Mr. 
James  A.  Richardson  accompanied  the  expedition  as  vol- 
unteer assistants,  with  Frank  H.  Lamb  as  botanist,  and 
Mr.  George  B.  Seward  as  herpetologist. 

One  month,  Dec.  24,  1894  ^^  J^'^-  25,  1895,  was  spent 
at  Mazatlan  in  the  collection  of  fishes.  One  hundred 
and  eighty-five  species  were  obtained,  of  which  twenty- 
nine  seem  to  be  new  to  science,  besides  two  species  from 
La  Paz.  A  full  series  of  the  specimens  obtained  is  in  the 
Museum  of  Leland  Stanford  Jr.  University.     Other  series 
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nearly  complete  have  been  sent  to  the  British  Museum 
and  to  the  Museums  at  Vienna  and  Berlin.  Partial  sets 
are  in  the  Academy  of  Sciences  at  San  Francisco  and  in 
the  U.  S.  National  Museum.  It  is  evident  that  the  list  here 
given  is  by  no  means  a  complete  record  of  the  fishes  of  Si- 
naloa.  Doubtless  all  the  species  enumerated  from  Sonora 
by  Gilbert,  Jenkins  and  Everftiann,  and  by  Gilbert  and 
others  from  Lower  California,  will  ultimately  be  found  in 
this  region.  Every  day  spent  at  Mazatlan  either  by  Dr. 
Gilbert  or  by  ourselves  brought  some  addition  to  the  list, 
and  the  deep  water  fishes  have  not  been  studied  at  all. 

Besides  our  obligations  to  Mr.  Hopkins,  and  to  the  vol- 
unteer assistants  above  na;ned,  the  writers  wish  to  express 
their  especial  indebtedness  for  local  assistance  to  Dr. 
George  Warren  Rogers,  a  scholarly  physician  resident  at 
Mazatlan;  to  SeHor  Ygnacio  Moreno,  the  leading  fisher- 
man of  the  port,  whose  efforts  in  aiding  our  work  were  un- 
wearying. We  also  owe  many_favors  to  Messrs.  William 
W.  Felton,  Bert  L.  Smith,  John  L.  Kendall  and  J.  Rip- 
pey,  American  residents  in  Mazatlan.  From  Dr.  Charles 
H.  Gilbert,  in  whose  laboratory  the  present  paper  has  been 
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OaUkhthys  gilherii  Jordan  Si  Williams.     1666,   1667,  1668. 

OaUichtkyB  azurtua  Jordan  &  Williams.     1575. 

StoUphorus  Kofieldi  Jordan  &  Cnlver.     2941. 

PcecUia  presidkmis  Jordan  &  Cnlver.     2687. 

Siphostoma  starksii  Jordan  &  Culver.     2686. 

Mugil  hospes  Jordan  &  Cnlver.     2890,  2954,  1695. 

Thprina  evermanni  Jordan  &  Culver.     2688. 

nyrina  eryatcdlina  Jordan  &  Culver.     2685. 

Scomheromorua  sinaloit  Jordan  &  Starks.     1720. 

Carttnx  medusicola  Jordan  &  Starks.     2645. 

HynnU hopkinri  Jordan  k  Starks.     1563. 

7VaeAijio<titf/>a/oma  Jordan  &  Starks.     2690. 

Trachinotua  culvert  Jordan  k  Starkfi.     2691. 

Myeieroperca  venadorum  Jordan  &  Starks.     (British  Museum.) 

Mycieroperca  houlengeri  Jordan  &  Starks.     1621. 

Lythrulon  opaUscens  Jordan  &  Starks.     2963. 

Mieraapaihodon  azuriaaimua  Jordan  &  Starks.     1636,  2895,  1610. 

Teutkia  creatontM  Jordan  &,  Starks.     2899. 

BaUatea  nau/ragium  Jordan  &  Starks.     1656. 

Aboma  ttheoatoma  Jordan  &  Starks. 

Oohiua  manglicola  Jordan  &  Starks.     3095. 

Scorpama  myatea  Jordan  &  Starks.     1616,  1617,  2919,  1501. 

Symphurua  wilUamai  Jordan  &  Culver.     2943. 

Orthopriatia  rtddingi  Jordan  &,  Richardson. 

Alexurua  armiger  Jordan  &,  Richardson. 

Family  GINGLYMOSTOMID^. 

I.     Ginglymostoma  cirratum  (Gmelin.)     Gata. 

Two  large  specimens,  respectively  five  and  six  feet  in 
length,  were  taken.  These  agree  fairly  with  published 
descriptions,  except  that  the  black  spots  scattered  over 
the  body  are  very  small  and  pepper-like.  It  is  possible 
that  these  spots  vanish  with  age,  and  that  Ginglymostoma 
fulvum  Poey,  the  unspotted  form,  is  the  adult  of  the  other. 

This  species  was  obtained  by  Dr.  Gilbert,  at  Mazatlan 
and  Panama. 
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Family  GALEID.^. 
3.     Galeus  lunulatus  (Jordan  &  Gilbert).     Gato. 

Rather  common  at  Mazatlan,  where  the  origiral  types 
were  obtained  by  Dr.  Gilbert, 

3.  Galeocerdo  ttgrioas  Mailer  &  Henle. 

Recorded  by  Dr.  Gilbert,  from  Mazatlan  and  from  San 
Jos^  de  Guatemala;  not  seen  by  us.  It  has  not  been 
compared  with  the  Brazilian  type  of  the  species. 

4.  ScoUodon  loognrio  (Jordan  &  Gilbert). 

Rather  common  in  the  harbor  at  Mazatlan,  where  the 
original  types  were  taken  by  Dr.  Gilbert,  who  also  found 
the  species  at  Panama. 

5.  Carcharhinus  sethalorus  Jordan  &  Gilbert. 
Original   de.scribed   from   Mazatlan;   not   seen   by   us. 

Also  recorded  by  Dr.  Gilbert,  from  Panama.  It  is  not 
likely  that  Carcharhinus  limbalus  occurs  on  the  Pacific 
Coast.  Probably  this  related  species  has  been  mistaken 
for  it. 


FISHES    OF    SINALOA.  383 

Family  SPHYRNID^. 

8.  Sphjrma  tiburo  (Linnseus).     Cornuda. 

One  specimen  obtained  by  us  at  Mazatlan.  It  was  not 
secured  by  Dr.  Gilbert;  this  being  the  first  record  on  the 
Pacific  Coast  of  America  of  this  common  Atlantic  species. 
Our  specimen  seems  to  agree  fully  with  an  example  from 
Florida. 

9.  Sphyma  tudes  (Cuvier).     Cornuda. 

Not  rare  at  Mazatlan,  where  specimens  were  obtained 
by  Dr.  Gilbert,  and  one  by  the  Hopkins  expedition. 

10.  Sphyma  zygaena  Linna;us.     Cornuda. 

Common  in  the  sea  about  Mazatlan.  Three  young 
specimens  taken  by  us.  Also  recorded  by  Dr.  Gilbert 
from  Mazatlan  and  Panama. 

Family  PRISTIDID.F;. 

11.  Pristis  zephyreus  Jordan  &  Starks  n.  sp.     Pez  de 

ESPADA. 

Snout  to  nostrils,  3  in  length  to  base  of  caudal ;  breadth 
of  saw  at  anterior  end  between  first  two  pairs  of  teeth 
half  breadth  of  its  base  behind  the  last  pairs;  teeth  on 
saw  trenchant  behind,  arranged  in  22  pairs;  hinder  teeth 
wide  apart,  the  interspaces  5  times  their  base;  posterior 
teeth  turned  slightly  backward,  a  groove  on  their  posterior 
edge;  front  teeth  not  quite  half  as  long  as  the  saw  is 
broad  at  their  base;  distance  between  first  and  second 
tooth  three  times  base  of  first.  (Other  specimens  exam- 
ined for  us  by  Dr.  G.  W.  Rogers  show  18  to  21  pairs  of 
teeth.)  Eye  equal  to  spiracle,  contained  3  times  in  base 
of  saw  just  behind  last  pair  of  teeth ;  width  of  mouth  a  little 
greater  than  base  of  saw ;  mouth  with  about  65  series  of 
blunt  teeth ;   slant  height  of  pectoral  in  front,  a  little  more 
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than  half  distance  from  tip  of  snout  to  mouth.     Dorsals  - 
sub-equal;   first  dorsal  inserted   in   advance  of  ventrals; 
about  half  its  base  over  ventrals;   caudal,  with  a  lower 
lobe,  which  is  equal  to  slant  height  of  pectoral;   tail  with 
a  keel  on  side. 

Color,  plain  olive  grey  above,  light  below. 

Measurements — Length,  50  inches;  caudal,  7  inches; 
pectoral,  7  inches;  dorsal  front,  55^  inches;  snout  with- 
out nostril,  11  inches. 

Type — A  skin  in  L.  S.  Jr.  Univ.  Museum. 

Common  in  brackish  waters  at  the  mouth  of  the  Rio 
Presidio,  where  one  fine  specimen  was  obtained.  The 
species  is  also  recorded  (as  Pristis  perroteti)  by  Dr. 
Gilbert  from  Mazatlan,  and  by  Dr.  Giinther  from  Chiapam. 
Dr.  Giinther  identifies  this  species  with  Pristis  perroteti 
described  by  Miiller  &  Henle,  from  the  Senegal  River. 
In  view  of  the  great  difference  in  the  fauna  of  the  Gulf 
of  California  from  that  of  Equatorial  Africa,  this  identi- 
fication may  be  questioned,  especially  as  there  are  several 
details  in  which  the  description  of  Pristis  peroitett  differs 
from  our  fish. 

We  append  the  description  of  Miiller  &  Henle,  as  also 
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genahert.  Die  Distauz  zwischen  den  beiden  letzten  ist  nicht  ganz 
3  Mai  so  breit  als  die  Basis  des  Zahns.  AUe  Zahne  nur  wenig  nach 
hlnten  geneigt. 

*'  Die  obere  Kasenklappe  reicht  mit  ihrem  inneru  Bande  bis  zum 
innern  Nasenwinkel.  Die  Zahne  sind  grosser  als  bei  Pristis  anti- 
qnornm,  60-70  in  einer  Beihe. 

Floesen.  Die  Brnstflossen  vom  Kopf  scharf  abgesetzt.  Erste  BUcken- 
flosse  mit  der  Halfte  ikrer  Basis  vor  den  Baiichflossen.  Schwanz- 
flosse  mit  knrzem  aber  deutlichem  nntern  Lappeu. 

Farbe.     Farbe  wie  Pristis  antiquorum. 

Maasse.     Von  der  Spitzc  der  Sage  znr  Mitte  zwischen  den 

**  anssern  Naswinkeln 11"     6'" 

Von  den  Nasluchern  zum  Maul 1"   10'" 

Vom  Maul  zum  After 11" 

Vom  After  zur  Schwanzflosse 8" 

Lange  der  Schwanzflosse 5"     6"' 

Breite  der  Sage  in  der  Mitte 1"     2"' 

Lange  des  Langsten  Zahns 6' 

Breite  desselben \\' 

Distanz  der  Nasliicher 2" 

Breite  des  Maules 2" 

Fnndort.     Aus  dem  Senegal.     Soil  nur  im  siisseu  Wasser  leben. 
£in  Exampler  $  Irocken  in  Paris  durch  Perottet." 
(MiiUer  &  Henle,  Plagiostomeu,  p.  108.) 

From  the  work  of  Latham  we  take   the  following  de- 
scription of  his 

"  Pristis  antiquorum : 
Pr.  rostro  spinis  validis  utrinque  18-24.     Tab.  26,  f.  i. 
Squalus  pristis,  Lin.  Syst.  Nat.  I.,  p.  401,  15.     Faun.  Suec.  297. 

Mus.  Ad  Fr.  I.,  p.  52.'    Mull.  Lin.  Th.  3,  Tab.  ii,  f.  2  (spin.  18). 

Gmel.  Lin.  I.,  p.  1494,  15.     Fab.  Fn.  Groenl.,  130,  91,  Mull. 

Prodr.,  p.  38,  319.     Klein.  Miss.  Pise.  3,  p.  12,  No.  ii,  tab.  3,  f.  1,  2. 
(puUus.) 
Plin.  Nat.  Hist.,  lib.  9,  cap.  2.     Clus.  Ex.,  tab.  14,  p.  136  (spin.  20). 

Aldrov.  Cet.,  p.  692.     Will.  Icth.,  p.  61,  Tab.  B.  9,  fig.  5  (fig.  Clusii). 

Bali,  Syn.  Pise,  p.  23.   Clear.  Mus.,  p.  41,  t.  26,  f .  i.  Bondel.  Pise.  487. 
Bell,  de  Aq.,  t.  in  p.  66  (Langue  de  Serpent). 
Valent.  Amboiu,  p.  33,  t.  19,  f.  52.     Bloch,  Fisch.  Deutsch.,  p.  37,  t.  120. 

Du  Tertre  Ant.,  p.  207  (Spndou).     Bonann.  Mus.  Kirch.,  t.  288,  t.21. 

Cabinet  de  Ste.   Genev.,  t.  p.  100.     Brouss.  Act.  Par.  1780,  p.  671. 

(La  Scie.)     Pis.  Ind.  Occ,  p.  51 .     Marcgr.  Bras.,  p.  158  (Aragnagua). 

Gronov.  Zooph.,  p.  33.    Arted.  Syn.  66,  Id.  Syn.  93.    Brown.  Jam. 
458,  I. 
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"Totatu  coTpaa  ad  15  pedes  longnm,  supra  nigricans,  sen  leuoophvo- 
gTisenm,  abdomme  albioante.  Caput  autice  plaDnm.  Eostmni  ad  5  pedes 
longum,  spinis  Talidi«  iiiimero  utrinqne  18-24.  Ob  dentibna  graualatiH 
instractam.  Ocilli  magoi  irlde  aiitea.  Pane  ocnlo's  foramina  dno  oblonga. 
Spiraoula  qninqae.  Pinna  dorsalia  prima  lentrnlibnii  oppoaita,  altera  inter 
primam  &  oandie  npicem  media.  FeotoraleH  latio  lougteqae.  Candalis 
breTior  qiiam  con([eTibna. 

Tbia  epeoies  aud  the  following  grov  to  tbe  largest  size  of  any  whicb 
hive  yet  come  under  tbe  inspection  of  tbe  naturalist,  some  specimens 
meanaring  15  feet  iii  length. 

The  bead  is  rather  8at  at  top,  the  eyes  large,  with  yellow  irldea,  behind 
whicb  is  a  bole,  wbich  Home  have  Huppoaed  ma;  lead  to  an  organ  of 
bearing.' 

'  KoB  foramina  bsc  meatas  anditorioa  esse  credimtis.     Willngbb. 

Themoqtb  ia  well  fnrnia bed  with  teeth,  bnttheyareblnnt,  serving  rather 
to  bmise  its  prey  than  to  divide  it  by  cutting.  Before  the  mouth  are  two 
other  foramina,  supposed  to  be  tbe  nostrils.  The  rostrum,  beak  or  snout, 
ia  in  general  about  one-tbird  of  the  total  length  of  the  fish,  and  contains 
in  Bonie  eighteen,  in  othera  as  far  as  twenty-three  or  tweoty-four  apines  on 
eoob  aide;  these  are  very  stout,  much  thicker  at  tbe  back  part,  and  chan- 
nelled, inclining  to  an  edge  forwardt.  The  tins  are  seven  iu  number,  vii.i 
two  dorsal,  placed  at  some  distance  from  each  other;  two  pectoral,  taking 
riae  just  behind  the  breathing- holes,  which  are  five  in  number;  two  ven- 
tral, situated  aimost  underneath  the  first  dorsal;  and  lastly  the  caudal, 
occupying  the  tail  both  above  and  beneath,  but  longest  on  the  upper  part. 
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nor  are  we  ^certain  that  any  others  have  been  observed  by  them;  and  if  we 
may  judge  by  their  figures  of  each,  it  should  seem  that  the  first  described 
was  the  most  plentiful.  That  figured  in  Gesner  is  far  from  a  bad  repre- 
sentation, and  the  one  engraved  by  Kuorr  in  hiH  Delicite  is  sufficiently 
accurate.  This  species  differs  from  the  first,  in  having  the  snout  more 
narrow  in  proportion  at  the  base,  and  the  whole  of  it  more  slender  in  all 
its  parts;  whereas  the  first  is  very  broad  at  the  base,  and  tapers  consider- 
ably from  thence  to  the  point.  The  spines  on  each  side  also  are  longer 
and  more  slender,  and  vary  from  *J4  to  34  in  the  different  specimens;  we 
have  indeed  been  informed  of  one  which  contained  no  less  than  35  spines 
on  each  side  of  the  snout;  but  we  must  confess  that  we  have  never  been 
fortunate  enough  to  have  seen  such  a  specimen.  This  is  supposed  to 
grow  to  as  great  a  size  as  the  former,  and  in  the  general  make  and  shape 
of  the  body  does  not  materially  differ."  {Latham^  Trans.  Linn.  Boc, 
17»4,  p.  278.) 

The  following  description  of  Pristis  pectinattis  Latham 
(Pristis  granulosa  Bloch  &  Schneider)  is  taken  from  a 
specimen  two  feet  long,  from  Key  West,  Fla. : 

Snout  to  nasal-lobes,  3  in  length  of  body  to  base  of  caudal;  width  of 
anterior  end  of  saw  between  first  two  pairs  of  teeth,  equal  to  the  inter- 
nasal  space,  }  the  base  behind  lust  pair  of  teeth;  saw  with  26  teeth  on  a 
side;  eye  larger  than  spiracle,  half  interorbital  space;  width  of  mouth 
equal  to  its  distance  to  front  of  nostril;  teeth  in  mouth  in  about  70  series; 
width  across  outer  angle  of  pectoral  fins,  2j^  in  length  from  eyes  to  base 
of  caudal;  width  of  body  behind  pectorals,  7.  Height  of  pectoral  slant  in 
front,  3  in  snout  to  mouth;  dorsals  subequal;  caudal,  with  no  lower  lobe, 
equal  to  pectoral  slant. 

Color,  uniform  brown  above,  below  light. 

Family  RHINOBATID^. 

12.  Rhinobatus  glaucostigma  Jordan  &  Gilbert.     Gui- 

TARRO. 

Very  common  on  sandy  bottoms  in  the  estuary  or 
Astillero  at  Mazatlan,  where  the  species  was  originally 
found  by  Dr.  Gilbert. 

Family  NARCOBATID.^. 

13.  Narcine  entemedor  Jordan  &  Starks,  n.  sp.     En- 

TEMEDOR. 

Two  specimens  taken  in  the  estuary  at  Mazatlan,  and 
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a  third  procured  by  Mr.  James  A.  Richardson  in  the 
harbor  of  La  Paz.  Specimens  had  also  been  obtained  by 
Dr.  Gilbert,  at  Panama,  in  1883,  but  having  been  de- 
stroyed by  fire,  the  species  has  remained  undescribed 
until  the  present  time. 

Snout  3J^  in  length  of  disk;  preocular  part  of  snout 
equals  preoral;  interocular  space  in  snout,  i)4  ;  width  of 
mouth,  2%.  Eye  much  smaller  than  spiracle;  spiracles 
edged  with  small  tubercles.  Length  of  disk  equal  to  its 
width;  disk  equal  to  length  of  tail,  without  caudal  fin; 
tail  with  a  loose  fold  of  skin  on  each  side.  First  and 
second  dorsals  equal,  rounded  behind;  ventrals  large, 
ending  midway  between  posterior  edge  of  disk  and  caudal 
fin.  Color;  Pale  olive  brown,  a  little  clouded  with 
darker;  second  dorsal  edged  with  pale;  dots  on  head 
dusky. 

Length  of  largest  specimen,  20  inches.  Type,  No. 
1699,  L.  S.  Jr.  Univ.  Mus. 

The  Spanish  name  Enlemedor  seems  to  be  equivalent 
to  Intimidator .  • 

Family    DASYATID^. 
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margin  of  pectorals  and  on  middle  of  back,  leaving  smooth 
areas  near  middle  of  pectorals  and  over  branchial  arches ; 
16  to  20  large  spinules  along  median  line  of  back  and 
tail. 

Color,  plain  brown ;  caudal  fin  darker,  edged  with 
white. 

This  species  differs  from  Urolof  litis  asterias,  in  having 
a  wider  disk,  more  acute  snout,  much  smaller  prickles, 
and  fewer  spinules  on  back  and  tail. 

Three  specimens  obtained  in  the  Astillero,  the  longest 
18  inches  in  entire  length.  Type,  No.  1700,  L.  S.  Jr. 
U.  Museum. 

This  species  is  named  for  Dr.  George  Warren  Rogers, 
a  scholarly  physician,  native  of  Vermont,  but  long  resi- 
dent in  Mazatlan. 

16.  Urolophus  umbrifer  Jordan  &  Starks  n.  sp. 

Occasionally  taken  with  Urolophus  listerias^  but  much 
less  common. 

Disk  round,  not  wider  than  long,  its  length  greater 
than  tail;  snout  pointed,  not  exserted.  Snout  from  eye, 
4^4  in  disk ;  eyes  equal  to  spiracles ;  mouth  2  in  distance 
to  tip  of  snout;  caudal  spine  inserted  in  front  of  middle 
of  tail;   skin  perfectly  smooth. 

Color,  brown  above,  with  blackish  cross-shades  or  bars, 
radiating  from  the  shoulder;  a  dark  band  behind  eyes, 
and  one  from  eyes;   caudal  fin  dark. 

One  adult  female  specimen,  the  uterus  containing  four 
young. 

This  is  probably  not  identical  with  Carman's  Urolophus 
nebulosus^  being  perfectly  smooth  and  different  in  color. 

17.  Dasyatis  longus  Carman. 

Rather  common  at  Mazatlan,  where  specimens  were 
also  taken  by  Dr.  Gilbert;  also  recorded  by  Mr.  Carman 
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from  Acapuico  and  from   Panama,  and  by  Evermann  & 

Jenkins  from  Guaymas. 

i8.     Pteroplatea  crebripunctata  Peters.     Mantaraia. 

Very  common  on  sandy  shores  everywhere  about  Ma- 
zatlan,  from  which  locality  it  was  originally  described; 
also  taken  by  Dr.  Gilbert. 

Width  of  disk  twice  length  to  posterior  end  of  anal  slit ; 
snout  forming  a  regular  curve  from  a  little  in  front  of 
middle  of  pectorals,  a  very  small  blunt  projection  at  tip; 
anterior  margin  of  disk  convex  near  snout  and  lateral 
angles,  pectorals  concave  medially  ;  posterior  margin 
weakly  convex;  posterior  angle  broadly  rounded;  lateral 
angle  sharply  rounded ;  distance  from  snout  to  a  line  drawn 
through  lateral  angles,  2j4  times  in  distance  to  tip  of  tail. 

Interorbital  a  little  wider  than  its  distance  to  tip  of  snout; 
eyes  twice  spiracles;  mouth  equals  snout,  6^  in  disk. 
Tail  rat-like,  with  a  scarcely  perceptible  fold  of  skin  on 
its  dorsal  side. 

Ground  color  olive  brown,  everywhere  with  small  dark 
points,  not  so  close  set  as  in  Pteroplatea  rava,  indis- 
tinct greyish  spots,  half  as  large  as  iris,   scattered  over 
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A  line  drawn  through  lateral  angles  would  bisect  a  line 
from  snout  to  tip  of  tail.  Interorbital  i}i  in  snout;  eye 
ij^  in  spiracles;  mouth  7  in  disk,  i}4  in  snout;  tail 
straight  and  slender,  with  a  very  slight  fold  on  dorsal  side. 

Ground  color  light  olive  brown,  thickly  set  with  sharp 
cut  black  points;  conspicuous  grey  or  white  spots,  half 
as  large  as  iris,  scattered  over  the  body,  around  which 
the  black  spots  form  rings ;  brighter  yellowish  spots  and 
half  spots  around  anterior  edge  of  disk;  tail  mottled  above 
with  darker;  lower  parts  chiefly  light  orange  red  or  rust 
colored  in  life. 

All  the  markings  are  very  distinct  and  clear  cut,  the  red- 
dish of  the  belly  conspicuous. 

One  specimen,  12  inches  long.  Type  No.  1587,  L.  S. 
Jr.  Uiiiv.  Mus. 

20.     JBtobatus  narinari  (Euphrasen).     Gavilan. 

Rather  common  in  the  harbor  of  Mazatlan,  where  it 
was  also  taken  by 'Gilbert;  a  beautifully  colored  species 
reaching  a  large  size. 

Length  of  disk  i  J3  in  width;  proximal  half  of  anterior 
margin  of  pectoral  fins  straight,  distal  half  convex;  pos- 
terior margin  concave,  the  end  of  each  ray  forming  a 
small  scallop ;   lateral  angle  sharp. 

Snout  forming  an  angle,  from  its  tip  to  division  of  nasal- 
lobes,  i^  times  breadth  of  head;  width  of  snout  i|  times 
distance  from  its  tip  to  the  division  of  nasal-lobes ;  nasal- 
lobes  projecting  back  over  the  mouth;  width  of  mouth 
i}4  its  distance  to  tip  of  snout;  numerous  blunt  buccal 
papillae  around  upper  dental  plate  and  on  ridge  between 
nostrils;  interorbital  43<(  in  disk;  eyes  smaller  than  spir- 
acles, which  are  as  long  as  base  of  dorsal.  Ventrals  well 
rounded,  3^3  in  length  of  disk;  tail  3^  times  disk.  First 
caudal  spine  equals  base  of  dorsal,  which  is  half  second 
spine. 
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Color  bluish  black  with  many  round  yellowish  spots 
scattered  equally  over  the  back  and  ventral  fins ;  spots  about 
as  large  as  eye  on  back,  smaller  on  head,  sometimes  two 
spots  run  together  forming  an  elliptical  spot,  about  sixteen 
spots  from  eye  along  anterior  margin  of  pectoral  to  lateral 
angle;  posterior  margin  of  pectoral  very  narrowly  mar- 
gined with  white;   ventral  side  pearly  white. 

From  the  description  of  y£lobalus  laticefs  this  species 
differs  in  the  following  respects:  disk  not  so  broad;  tail 
not  so  long ;  width  of  head  and  snout  less ;  ventrals  not 
truncated  behind;  pectorals  not  margined  with  blackish; 
spots  on  ventrals  not  assuming  the  form  of  ocelli. 

Five  large  specimens  obtained;  length  of  disk  in  each, 
15  inches. 

This  description  has  been  compared  by  Dr.  Barton  W. 
Evermann,  with  specimens  of  y£lobatus  narinari  from 
.  Brazil.  No  difference  of  any  importance  appears,  and 
in  his  judgment  the  Atlantic  and  Pacific  Coast  American 
forms  are  identical. 

Note. — This  species  has  been  several  times  obtained 
by  Dr.  Gilbert  and  others  in  the  Gulf  of  California,  hav- 
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its  width  at  a  line  in  front  of  the  nostril  is  as  great  as  the 
distance  from  its  point  to  interlobular  nasal  emargination. 
The  rostro-frontal  fontanelle  is  constricted  at  its  anterior 
third;  the  interval  between  the  crests  of  the  anterior  por- 
tion enters  about  2^  times  in  the  interorbital  area;  at  the 
constriction,  about  4  times ;  at  the  posterior  portion,  about 
2^  times;  the  posterior  portion  gradually  expands  back- 
wards and  terminates  with  an  oval  contour  behind.  The 
nasal  lobes  are  about  twice  as  long  as  wide,  their  length 
externally  exceeding  half  the  length  or  breadth  of  the  ' 
rostral  area. 

**The  dental  plate  has  a  triangular  contour;  its  anterior 
angle  obtusely  rounded. 

**The  dorsal  commences  immediately  behind  the  pec- 
toral fins.  The  ventral  fins  almost  truncated  behind,  be- 
tween the  well  rounded  angles;  their  breadth  2)4  times 
their  length.  The  tail  is  four  or  five  times  as  long  as  the 
body. 

"The  color  is  bluish-black  above,  relieved  on  the  head 
bv  numerous,  but  rather  distinct,  whitish  or  yellowish 
spots,  smaller  than  eye,  much  larger  on  the  body  and  be- 
hind towards  the  sides,  and  on  the  ventrols  sometimes  as- 
suming the  form  of  ocelli;  below  white:  pectorals  mar- 
gined with  blackish. 

"This  species  is  closely  related  to  A.  narinari  and 
its  allies,  and  especially  A,  latirostris  A.  Dum.,  but  is 
apparently  distinguished  by  the  combination  of  charac- 
ters given  in  the  diagnosis.  It  belongs  to  the  genus  Gon- 
iobatis  Ag.,  proposed  for  a  species  with  a  more  angular 
lower  dental  plate  than  in  A,  narinari^  and  is  related 
to  the  Goniobatis  melcagris  Ag.*  of  the  Sandwich  Islands, 


•  ••  This  species  has  not  been  characterized,  but  a  dried  Aetobatine  ob- 
tained at  the  Sandwich  IsiandH  by  the  Wilkes  Exploring  Expedition  prob- 
ably belongs  to  it.'' 

2d  8KB.,  Vol.  V.  (  26  )  Angost  16,  1895. 


394  CALIFORNIA   ACADEMY   OF   SCIENCES. 

but  is  distinguished  by  the  more  declivous  forehead  and 
the  shape  of  the  rostro-frontal  fontanelle. 

"A  single  specimen  was  forwarded  to  the  Smithsonian 
Institution  by  S.  E.  Hubbard,  Esq.,  of  San  Francisco. 
Cal."  (Gill.) 

21.    Manta  birostris  (Walbaum). 

Said  to  be  frequently  seen  in  the  open  sea  about  Ma- 
zatlan ;   not  obtained  by  us. 

Family^  SILURIDvE. 
33.     Felichthys  pinnimaculatus  (Steindachner). 

Occasionally  taken  in  the  estuary.  Recorded  by  Gil- 
bert from  Mazatlan  and  Panama,  by  Steindachner  from 
Altata,  Costa  Rica  and  Panama.  Two  specimens  ob- 
tained by  us. 

33.     Felichthys  panamensis  (Gill). 

Not  rare  in  the  estuary,  reaching  a  considerable  size. 
Obtained  by  Gilbert  at  Mazatlan,  Libertad,  Punta  Arenas; 
by  Gill  and  Giinther  at  Panama;  and  by  Steindachner  at 
Magdalena  Bay,  Altata  and  Panama.     One  specimen  ob- 
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of  this  condition,  and  that  the  species  referred  to  it  should 
be  arranged  in  other  groups. 

As  the  dentition  of  the  typical  species  of  Galeichthys 
agrees  in  essential  respects  with  that  of  Hexanematichthys^ 
we  unite  the  two  groups  under  the  earlier  name,  Galeich^ 
thys. 

25.     Galeichthys    gilberti    Jordan    &    Williams,    n.    sp. 
Bag  RE  Blanco.    Plate  xxvi. 

Extremely  abundant  in  the  upper  part  of  the  Astillero, 
along  sandy  bottoms,  exceeding  by  far  in  numbers  all 
other  cat  fishes.  Also  found  by  Gilbert  at  Mazatlan, 
whence  it  was  erroneously  recorded  by  Jordan  &  Gilbert 
as  Arius  assimilis  Giinther.  Large  numbers  of  this 
species  are  left  on  the  beach  after  seining,  and  the  various 
sea  birds,  pelicans,  man-of-war  birds,  gulls  and  the  like, 
come  down  to  take  possession  of  them.  In  two  cases 
specimens  of  this  cat-fish  were  swallowed  by  pelicans; 
the  spines  were  erected  after  the  fish  was  partly  engorged, 
and  these  spines  entering  the  skin  of  the  sack  of  the 
pelican,  made  it  impossible  for  the  bird  to  swallow  them 
or  to  dislodge  them.  Considerable  numbers  of  pelicans 
are  doubtless  destroyed  every  year  by  attempting  to 
swallow  living  cat-fish  which  have  been  left  by  the  fisher- 
men. 

The  following  description  is  essentially  that  of  Jordan 
&  Gilbert,  Bull.  U.  S.  Nat.  Mus.,  1882,  under  the  name 
of  Arit^s  assimilis.  The  type  of  that  description,  29,213 
U.  S.  N.  M.,  from  Mazatlan,  coll.,  Gilbert,  may  be  taken 
as  the  special  type  of  the  species,  numerous  co-types 
(numbered  1666,  1667  and  1668,  L.  S.  Jr.  Mus.),  having 
been  sent  bv  us  to  different  museums: 

Head,  3I  to  4;  width  of  head,  5  j :  depth,  5;  D.  I.  7; 
A.  4,  14. 


396  CALIFORNIA    ACADEMY    OF    SCIENCES. 

Body  comparatively  elongate,  the  head  depressed  but 
not  very  broad,  somewhat  broader  than  high;  eye  rather 
large,  5  to  6  in  length  of  head;  width  of  interorbital 
space,  2%  in  head;  breadth  of  mouth,  2|;  length  of 
snout,  3. 

Teeth  all  villiform;  bands  of  vomerine  teeth  separated 
by  a  rather  wide  interval,  each  small,  roundish,  confluent 
with  the  neighboring  palatine  band,  the  junction  marked 
by  a  slight  constriction;  palatine  bands  ovate,  broad  be- 
hind, varying  considerably  in  size  and  somewhat  in  form, 
the  width  ranging  from  one-third  diameter  of  eye  to  two- 
thirds,  being  generally  largest  in  adults;  band  of  palatine 
teeth  without  backward  prolongation ;  band  of  maxillary 
teeth  rather  broad  and  short,  its  length  about  Ave  times 
its  breadth.  Maxillary  barbel  broad  and  flattened  at 
base,  reaching  a  little  past  base  of  pectoral  in  the  young, 
scarcely  to  the  gill  opening  in  the  adult;  outer  mental 
barbels,  2  in  head,  inner  3.     GiU-rakers,  4+ 1 2. 

Dorsal  shield  very  short,  narrowly  crescent-shaped,  its 
length  on  the  median  line  not  more  than  half  that  of  one 
of  its  sides.     Occipital  process  subtriangular,  not  quite 
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much  produced  backward,  less  than  half  length  of  pec- 
toral spine,  its  surface  not  granular,  covered  by  skin. 
Adipose  fin  half  length  of  anal,  its  posterior  margin  little 
free.  Upper  lobe  of  caudal  longest  and  somewhat  fal- 
cate, about  as  long  as  head.  Ventrals  unusually  lon^r 
about  reaching  anal  in  females,  shorter  in  the  males.  Vent 
much  nearer  base  of  ventrals  than  anal. 

Color  olive  green,  with  bluish  luster,  white  below:  upper 
fins  dusky  olivaceous:  caudal  yellowish  dusky  at  tip; 
anal  yellowish  with  a  median  duskv  shade:  ventral  vel- 
lowish,  the  basal  half  of  the  upper  side  abruptly  black; 
pectorals  similarly  colored,  the  black  area  rather  smaller; 
maxillary  barbel  blackish :   other  barbels  pale. 

Length,  12  to  18  inches. 

The  following  specimens  from  Dr.  Gilbert's  Mazatlan 
collections  are  registered  in  the  United  States  National 
Museum : 

28,161,  28,189,  28,210.  28,213  (2),  28,221,  28,232, 
28,276,  28,304. 

This  species  is  nearest  allied  to  Galeicht/iys  scemapipii 
(Giinther),  a  Panama  species.  Galcichthys  jordani 
(Eigenmann)  from  Panama  differs  in  the  gill  rakers  and 
in  other  regards.  Galcichthys  assimi/is  is  an  Atlantic 
species,  not  yet  known  from  the  Pacific  Coast.  With 
each  of  these  Galcichthys  gilbcrti  has  been  at  one  time  or 
another  confounded.  Galcichthys  gilbcrti  differs  from 
Galcichthys  sccrnanni^  as  described  by  Dr.  Eigenmann,  in 
the  absence  of  pectoral  pore,  in  the  shorter  spines  and  in 
the  fontanelle  not  quite  reaching  occipital  process ;  ven- 
trals unusually  long,  no  dark  specks  on  side  of  belly, 
barbel  short,  compressed.  As  noted  below,  Galcichthys 
gilbcrti  bears  a  superficial  resemblance  to  Nctujna  platy^ 
-pogopi.  Its  teeth  are  different,  the  ventrals  are  much 
longer,  and   the   adipose    dorsal   much  larger.     Nctuma 
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flatyfogon  has  the  sides  of  belly  much  soiled   by  dark 
specks. 

26.  Galeichthys  azureus  Jordan  &  Williams,  n.  sp. 
Bagre  Azul,.     Plate  xxvij. 

Head  3}^  ;  width  of  head  4S,  depth  9.  Length  from 
tip  of  snout  to  tip  of  upper  lobe  of  caudal  fin  19^^  inches. 
D.  I,  7:   P.  1,  10.     A.  4,  14.     Gill  rakers  6+13. 

Body  robust,  its  width  anteriorly  greater  than  its  depth ; 
caudal  peduncle  short,  stout;  distance  from  end  of  anal 
fin  to  base  of  median  caudal  rays  about  one-half  length  of 
head.  Head  flat,  very  broad;  its  depth  at  posterior  an- 
gle of  jaw  about  one -half  its  width;  interorbital  region 
flat,  smooth  anteriorly  and  granulated  posteriorly;  fonta- 
nelle  almost  obsolete,  wide  anteriorly  and  ending  in  a 
short  groove  posteriorly  at  a  point  one-half  distance  from 
tip  of  snout  to  posterior  end  of  occipital  process;  top  of 
head,  occipital  process  and  dorsal  shield  finely  granular, 
granulations  mostly  arranged  in  radiating  stria?  and  extend- 
ing forward  to  a  line  with  the  pupils,  nostrils  very  large 
and  close  together;  posterior  one  with  a  broad  valve. 

Occipital  process  pentagonal,  its  length  4)^   in  head. 
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line  of  the  vomer;  form  of  vomerine  bands  similar  to 
that  of  the  palatine  bands  but  smaller.  Palatine  band  of 
teeth  without  backward  prolongations. 

Opercle  with  radiating  ridges ;  humeral  process  gran- 
ular, triangular,  lower  posterior  corner  prominent;  axil- 
lary pore  very  small.  Gill  membranes  forming  a  broad 
fold  across  isthmus. 

Dorsal  fin  short,  base  not  including  spine  equal  to  base 
of  adipose  dorsal;  dorsal  spine  robust,  but  little  shorter 
than  pectoral  spine,  about  two  in  head:  its  anterior  serrae 
small  and  tubercle-like;  its  posterior  edge,  as  well  as  that 
of  pectoral,  retrosely  serrate :  soft  rays  of  dorsal  extend- 
ing but  little  beyond  spine,  the  longest  about  three -tifths 
length  of  head.  Adipose  dorsal  about  one -half  as  high 
as  long.  Caudal  lobes  unequal,  the  upper  lobe  about 
one-third  longer  than  lower  lobe.  Anal  short,  of  medium 
height.  Distance  from  vent  to  base  of  ventrals  one -half 
distance  from  origin  of  anal.  Pectoral  spine  very  strong, 
its  anterior  margin  with  serra?  towards  the  tip,  which  be- 
come small  tubercles  towards  base;  soft  ravs  but  little 
longer  than  spine,  which  reaches  slightly  beyond  one-half 
distance  from  its  origin  to  base  of  ventrals. 

Color  dark  blue  with  silvery  reflections  on  sides;  belly 
pale,  mental  barbels  dusky:  maxillary  barbels  light  below 
and  black  above;  paired  fins  darkest  on  inner  side;  other 
fins  almost  uniformly  dusky. 

One  specimen,  191^  inches  long,  was  taken  by  the 
Hopkins  expedition  in  the  estuary  at  Mazatlan.  It  is 
numbered  1575  in  the  collection  of  the  Leland  Stanford 
Jr.  University. 

27.     Galeichthys  guatemalensis  (Gunther). 

Taken  bv  Dr.  Gilbert  at  Mazatlan:  not  seen  bv  us. 
Also  recorded  from  Chiapam  (Gunther),  and  the  coast  of 
Colima  (Xantus). 
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38.  Netuma  platypogon  (Gunther). 

Very  common  at  Mazatlan;  several  specimens  taken  in 
AstiUero,  where  it  is  scarcely  less  abundant  than  Galeich- 
thys  gilberti.  Also  recorded  by  Dr.  Gilbert  from  Mazat- 
lan, Libertad  and  Punta  Arenas;  by  Giinther  from  San 
Jos^;  and  by  Steindachner  from  Magdalena  Bay  and 
Callao,     To  the  southward  it  is  very  abundant. 

In  some  specimens,  perhaps  females,  granulations  are 
visible  on  the  occipital  process  only,  the  other  bones  be- 
ing covered  by  smooth  skin,  as  in  the  subgenus  called 
Gaieichthys.  This  species  much  resembles  Galeichthys 
gilberti.  It  is,  however,  readily  known  by  the  short, 
pale  ventrals,  as  well  as  by  the  generic  character  of  the 
backward  extension  of  the  palatine  bands  of  teeth, 

39.  Netuma  kessleri  (Steindachner). 

Recorded  by  Steindachner  from  Altata;  recorded  from 
Panama  both  by  Gilbert  and  Steindachner.     Not  taken 
by  us. 
30.     Sciadeichthys  troscheli  (Gill).    Bagre  Colorado. 

Rather  common  in  the  Astillero  at  Mazatlan,  reaching 
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dorsal  buckler  shown  in  Steindachner's  figure  of  brandtii. 
In  that  case  troscheli  and  brandtii  must  be  the  same. 

Family  MUR^NID^. 

31.  Muraena  lentiginosa  Jenyns.     Anguila  Pinta. 

Not  rare  in  the  rocky  places  about  the  islands  at  Ma- 
zatlan,  where  a  few  specimens  were  taken  by  us.  Nu- 
merous others,  the  types  of  Munena  pinta ,  were  found 
by  Dr.  Gilbert.  The  species  is  widely  distributed,  hav- 
ing been  recorded  from  Cape  San  Lucas  (Xantus),  Co- 
lima  (Xantus),  Panama  (Rowell)  and  San  Josef  Island 
(Nichols). 

32.  Lycodontis  dovii  (Giinther).     Anguila  Pintita. 

Not  seen  by  us  at  Mazatlan.  The  original  types  of 
Mur(Bna  pintita  (which  we  now  identify  with  dovii)  were 
taken  at  Mazatlan  by  Dr.  Gilbert.  Specimens  which  we 
have  elsewhere  referred  to  this  species  have  been  re- 
corded from  Espiritu  Santo  (Belding),  Galapagos  Islands 
(Herendeen)  and  from  Panama  (Giinther). 

The  name  Gymnothorax  as  originally  proposed  by 
Bloch,  is  an  exact  svnonvm  of  Munrna  as  understood  bv 
us.  Of  the  many  later  names  applied  to  this  type,  Lyco- 
dontis of  McClelland  seems  to  claim  prioritj'. 

33.  Lycodontis  castaneus  (Jordan  &  Gilbert). 

This  enormous  eel  is  verv  common  about  the  islands 
near  Mazatlan,  where  numerous  specimens  were  obtained 
both  by  Dr.  Gilbert  and  by  us.  Our  largest  specimen  is 
55^  feet  in  length.  The  species  is  very  close  to  the  West 
Indian  Lycodontis  funcbris  (Ranzani),  but  is  apparently 
distinct  from  the  latter.  The  colors  are  not  the  same, 
funebris  being  of  a  greenish  black  and  casteneus  border- 
ing upon  purplish  chestnut.  This  species  and  its  con- 
gener (y«;;^Ar/'5^  reach  a  larger  size  than  any  other  Amer- 
ican morays. 
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Family  OPHICHTHYID^. 

34.  Myrichthys  tigrinus  Girard.     Culevra. 

Not  uncommon  in  the  harbor  of  Mazatlan,  where  sev- 
eral specimens  (types  of  Ophichlhys  xysturus  Jordan  & 
Gilbert)  were  taken  by  Dr.  Gilbert.  Several  specimens 
were  also  obtained  by  us.  It  has  been  recorded  also  from 
Acapulco  and  Panama.  The  original  types  of  Afyrick- 
tkys  tyrinus  were  said  to  come  from  Adair  Bay  in  Oregon. 
It  has,  however,  not  yet  been  taken  north  of  the  Gulf  of 
California,  and  the  locality  assigned  to  the  type  is  very 
doubtful.  We  have  not  been  able  to  find  a  bay  of  this 
name  on  any  map  of  Oregon. 

35.  Ophichthas  triserialis  (Kaup.)    (Opkisurus  ca/ifor- 
tiiensis  Garrett ;   Herpeioichthys  callisoma  Abbott. ) 

Recorded  by  Gilbert  from  Mazatlan;  not  seen  by  us. 
A  specimen  certainly  belonging  to  this  species  has  been 
lately  obtained  by  Dr.  Gilbert  in  the  Bay  of  Monterey. 
The  only  other  definitely  known  localities  are  Cape  San 
Lucas  and  the  Galapagos  Islands,  whence  it  was  de> 
scribed  as  Ophichthus  rugifer  Jordan  &  Bollman. 
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Family  MUR^NESOCID^. 

37.  Muraenesox  coniceps  Jordan  &  Gilbert.     Culfara 
Blanca,  Anguila  Blanca. 

Very  common  about  the  islands  in  the  neighborhood  of 
Mazatlan.  It  reaches  an  enormous  size,  a  specimen  ob- 
tained by  us  being  6  feet  and  lo  inches  long  and  having 
a  girth  of  22  inches. 

Family  CHANID.^. 

38.  Chanos  chanos  (Forskal).     SAbalo. 

Very  common  on  the  sandy  shores  of  the  bay,  reaching 
length  of  about  5  feet.  The  flesh  is  poor,  and  the  fish  is 
seldom  brought  into  the  market,  but  is  frequently  used  as 
bait.  The  hard  enamelled  scales  are  used  for  orna- 
mental work  by  the  Indians.  We  are  unable  to  see  any 
difference  between  our  specimens  and  others  brought  by 
Dr.  Jenkins  from  the  Hawaiian  Islands.  We  have  no 
doubt  that  our  species  is  identical  with  the  common  East 
Indian  form. 

Head  4I;  depth  4;  D.  2,  12;  A.  2,  9;  V.  12;  scales 
12-70-14;  snout  3^2  in  head;  eye  3^;  maxillary  4^; 
pectoral  i^;  ventral  ij:  caudal  ^3  longer  than  head; 
dorsal  ijiv  in  head. 

Body  elliptical,  moderately  compressed,  the  caudal  pe- 
duncle slender.  Head  pointed,  rounded  above.  Eye  and 
side  of  head  covered  by  a  large  transparent,  imperforate 
adipose  eyelid.  Mouth  small,  terminal,  toothless,  trans- 
verse, the  lower  jaw  included:  maxillary  broad,  slipping 
under  the  adipose  preorbital,  without  supplemental  bone. 
Branchiostegals  4.  Opercle  truncate  behind.  Pseud- 
branchias  very  large.  Gill-rakers  fine  and  flexible,  very 
close  set,  rather  long,  the  gill-rakers  of  all  the  arches 
bound  together  so  as  to  form  a   perfect  strainer.     Bones 
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of  gill-rakers  flexible.  Scales  firm,  enamelled  at  base, 
with  strongly  marked  longitudinal  striae,  becoming  bony 
when  dry;  used  by  the  Indians  for  ornamental  work. 
Lateral  line  well  developed.  Dorsal  somewhat  nearer 
snout  than  base  of  caudal,  before  ventrals,  its  first  ray  fal- 
cate, its  last  produced  in  a  short  filament,  longer  than  pupil. 
Base  of  fin  with  a  large  scaly  sheath;  pectoral  and  ventral 
with  scaly  axillary  appendage.  Anal  similar  to  dorsal, 
but  much  smaller.  Pectorals  and  ventrals  rather  small; 
caudal  very  long,  forked  to  the  base,  its  lobes  subequal, 
straight;  base  of  fin  with  small  scales.  Ventrals  some- 
what falcate. 

Brilliant  silvery  in  color,  greenish  above;  fins  more  or 
less  darker;   inside  of  pectoral  and  ventral  blackish. 

Stomach  forming  a  muscular  crop.  Pyloric  caeca  many. 
Intestinal  canal  long,  filled  only  with  remains  of  plants. 

The  skeletal  peculiarities  of  Chanos  are  numerous  and 
remarkable,  many  archaic  characters  persisting.  The 
following  account  of  the  skeleton  has  been  prepared  by 
Mr.  Starks: 

SKELETON  OF  CHANOS  CHANOS. 
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On  the  upper  part  of  the  opercylum  is  a  large  scale- 
like bone. 

The  suborbitals  are  well  developed  and  plate-like,  ex- 
tending back  nearly  to  the  posterior  edge  of  the  preopercle. 

b.  Vertebral  Column. 

There  are  forty-two  vertebras  in  the  spinal  column. 

The  first  vertebra  is  co-ossified  to  the  skull,  and  appar- 
ently bears  no  ribs;  the  second  vertebra  supports  a  pair 
of  very  small,  slender  ribs,  which  articulate  directly  with 
the  sides  of  the  vertebra ;  the  third  vertebra  supports  the 
first  pair  of  large  ribs;  they  are  articulated  with  the  trans- 
verse processes. 

The  first  fourteen  or  fifteen  neural  spines  and  pairs  of 
transverse  processes  are  articulated  with  the  vertebrae  by 
sutures,  they  are  easily  separated  from  the  vertebra?  by 
boiling  or  maceration. 

The  vertebrae  gradually  increase  in  size  and  reach  their 
largest  size  about  two-thirds  of  the  distance  from  the  an- 
terior to  the  posterior  end  of  the  spinal  column,  where 
they  are  three  or  four  times  the  size  of  the  anterior  ones. 
This  character  is  more  marked  in  the  adult  than  in  the 
young. 

c.  Shoulder  Girdle. 

The  shoulder  girdle  is  exceedingly  well  braced,  the 
post-temporal  is  widely  forked,  and  strongly  articulated 
to  the  epiotic  processes  of  the  skull. 

The  supra-clavicle  is  long  and  slender,  its  posterior  face 
is  hollowed  out  and  attached  some  distance  from  the  upper 
end  of  the  clavicle,  which  projects  upward. 

This  projecting  upper  end  of  the  clavicle  is  braced  to 
the  skull  by  two  long  bones.*  The  first  bone  is  very 
slender,  at  its  anterior  end  it  is  connected  to  the  exocci- 

•  See  Dr.  R.  W.  Slnifohlt's  report  on  the  osteology  of  Amia  calva:  Boll. 
U.  8.  F.  C,   1883,  page  59. 
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pital ;  near  its  middle  it.is  connected  with  the  posterior  end 
ol  the  post -temporal,  at  which  point  it  turns  at  a  sharp 
angle  and  runs  to  the  clavicle.  The  second  bone  is  much 
larger,  it  is  articulated  to  the  basioccipital.  Its  posterior 
edge  is  nearly  straight  for  its  whole  length,  but  its  an- 
terior edge  is  produced  and  much  swollen  near  its  middle, 
and  joins  the  post-temporal  over  the  first  bone,  then  runs 
to  the  upper  end  of  the  clavicle, 

The  inner  part  of  the  clavicle  and  the  coracoid  are  thin 
and  pierced  by  many  holes,  so  that  the  bone  in  places  is 
little  more  than  network. 

The  hypercoracoid  has  a  very  large  foramen ;  at  its 
posterior  edge  is  a  projection  which  supports  a  thin  bone, 
probably  a  dermal  bone. 

The  mesocoracoid  is  well  developed. 

There  are  four  actinosts;  the  first  is  long,  but  they 
rapidly  decrease  in  size  to  the  fourth,  which  is  short  and 
triangular. 

The  first  ray  of  the  pectoral  is  large  at  the  basal  end, 
and  hollowed  out;  it  works  directly  on  the  hypercoracoid. 

d.     Branchial  Apparatus. 


FISHES    OF    SINALOA.  407 

The  septae  between  the  myotomes  are  ossified  about 
half  an  inch  under  the  skin,  forming  long,  slender  rays 
of  bone. 

There  is  an  upper  series  running  from  the  middle  of 
the  sides  up  on  the  back,  and  a  lower  series  from  the  sides 
down  on  the  belly,  they  form  a  sort  of  a  basket  around 
the  body.  Those  below  have  a  single  branch  near  the 
middle  of  each,  the  ones  above  have  two  branches  each, 
these  branches  are  lost  towards  the  posterior  end. 

These  bones  are  not  present  in  the  young. 

The  large  caudal  fin  is  attached  very  firmly  to  the  hy- 
pural,  the  long  rays  of  each  lobe  join  the  hypural  at 
about  the  same  oblique  angle,  the  base  of  each  ray  is 
deeply  divided  and  articulated  immovably  with  the  hy- 
pural. The  middle  short  rays  are  all  nearly  horizontal 
and  are  much  less  firmly  fastened. 

The  first  interspinal  ray  of  the  anal  is  hollow  and  cone- 
shaped,  the  posterior  end  of  the  air-bladder  runs  into  it 
as  in  the  genera  Eucijwstomus  and  Calamus,  The  scales 
are  very  thick  and  closely  imbricated;  the  skin  anteriorly 
is  a  quarter  of  an  inch  thick. 

Familv  ELOPID.E. 

39.  Elops  saiirus  Linnaeus.     Chiro. 

Very  common  in  the  estuary,  ascending  into  brackish 
mud  puddles  at  high  tide;  not  valued  as  food.  Also 
found  by  Gilbert  at  Mazatlan. 

Family  ALBULID.^. 

40.  Albula  vulpes  (Linnaeus).     Sanducha. 

Verv  common  in  the  estuarv  at  Mazatlan ;  not  valued  as 
a  food  fish.  Also  found  bv  Gilbert  at  Panama  and  Ma- 
zatlan.  The  band-shaped  young,  which  Dr.  Gilbert  has 
shown  to  be  the  larva?  of  this  species,  were  obtained  in 
abundance. 
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Family  CLUPEID^. 

41.  Sardinella  stolifera  (Jordan  &  Gilbert).     Sardina 
DE  AcEiTE.     Plate  xxviii. 

Exceedingly  abundant  in  the  Astillero  at  Mazatlan, 
where  many  specimens  were  taken  by  Dr.  Gilbert,  as 
well  as  by  the  Hopkins  expedition.  This  species  is  also 
recorded  by  Gilbert  from  Panama,  and  has  been  found 
in  several  other  localities.  The  flesh  of  this  sardine  is 
very  rich  and  delicate,  quite  equal  to  that  of  the  European 
Pilchard  ( Clu-panodon  filehardus),  and  it  is  therefore  a 
most  excellent  pan  fish.  It  is,  however,  not  eaten  by  the 
Mexicans,  no  fish  having  less  than  one-half  pound  weight 
being  salable  in  the  market  at  Mazatlan.  The  art  of 
properly  cooking  delicate  fish  like  this  is  unknown  to  the 
people  of  this  region. 

42.  Opiathonema  Ubertate  (Gunther).    Sardina  Mach- 
ete. 

Common  in  shallow  water,  in  the  surf  and  in  the  harbor 
at  Mazatlan,  where  it\vas  also  taken  by  Dr.  Gilbert. 

43.  Opisthopterus  lutipinnia  (Jordan  &  Gilbert). 
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between  preopercle  and  base  of  caudal.  Teeth  strong, 
sharp,  unequal  in  both  jaws ;  small  teeth  in  patches  on 
palate  and  tongue.  Maxillary  pointed  behind,  reaching 
middle  of  eye. 

Color  bright  silvery,  bluish  above ;  a  very  distinct  black 
spot  at  shoulder  on  level  of  eye,  two-thirds  diameter  of 
eye;  chin  and  nose  black.  Fins  all  pale,  with  no  yellow; 
a  trace  of  a  broad  diffuse,  lateral  streak  of  silvery,  most 
distinct  in  young.  Upper  ray  of  pectoral  dusky,  some 
pale  olive  si>ots  on  back,  very  faint. 

Very  many  specimens  taken,  the  longest  <^^/i  inches  in 

length. 

Familv  ENGRAULIDIDyE. 

44.  Stolephorus  miarchus  Jordan  &  Gilbert. 

Obtained  by  Dr.  Gilbert  in  the  open  water  about  Ma- 
zatlan;  not  found  by  us.  These  translucent  type  speci- 
ments  are  apparently  immature,  but  the  small  number  of 
anal  rays  would  indicate  that  it  is  a  species  distinct  from 
an}'  other  now  known. 

The  immature  or  larval  specimens  obtained  by  us  in 
the  open  sea  have  the  iin-rays  of  Siulcfhurus  ischanus 
and  must  belong  to  that  species. 

45.  Stolephorus  eziguus  Jordan  &  Gilbert. 

Originally  found  by  Dr.  Gilbert  in  the  Astillero  at  Ma- 
zatlan:   not  seen  bv  us. 

46.  Stolephorus  curtus  Jordan  &  Gilbert. 

Rather  common  in  the  Astillero  at  Mazatlan,  where  it 
was  originally  found  by  Dr.  Gilbert.  Numerous  speci- 
mens taken  bv  us. 

47.  Stolephorus  ischanus  Jordan  &  Gilbert. 

Very  common  in  tlie  Astillero  at  Mazatlan.  where  it 
was  originally  lound  by  Dr.  Gilbert.  Many  specimens 
obtained. 

So  Bx&..   Vol.  V.  i2T  •  Auguat  16,  laW. 
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In  the  open  sea  many  slender  larvas,  similar  in  form  to 
Stolephortts  miarchus  were  obtained  by  the  use  of  dyna- 
mite. The  number  of  anal  rays  shows  that  these  larva 
belong  to  the  present  species. 

48.  Stolephorua  lucidus  Jordan  &  Gilbert. 
Originally  found  by  Dr.  Gilbert  in  the  Astillero  at  Ma- 

zatlan;   not  obtained  by  us. 

49.  Stolephorus  scofleldi  Jordan  &  Culver,  n.  sp. 

*  Head  3)^  to  3^^,  in  length  to  base  of  caudal;  depth 
4/^  to  5;  eye  3^  to  4  in  head;  dorsal  12;  anal  25  or 
26;   scales  41  or  42. 

Close  to  Stolephorus  delicatisstmus,  but  with  larger 
head,  wider  lateral  band,  and  greater  number  of  dorsal 
and  anal  rays. 

Body  somewhat  compressed  and  elevated,  the  belly  not 
carinated  or  serrated.  Teeth  in  both  jaws,  and  on  pala- 
tines; a  few  on  vomer.  Maxillary  covered  with  teeth  its 
entire  length  and  reaching  beyond  base  of  mandible,  but 
not  to  opercular  margin. 

Gill-rakers  io-{-i2,  the  longest  a  little  more  than  half 
the  eye. 

1  of  dorsal  midway  between  base  of  median  cau- 
anal  not  quite  as  long  as  head 
Lower  caud; 
nh 
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the  head;  shortest  caudal  ray  2^2  in  longest.  Pectorals 
not  reaching  ventrals,  i}{  in  head.  Both  anal  and  dorsal 
fins  preceded  by  a  rudimentary  spine,  not  half  length  of 
first  true  ray. 

Color  translucent,  with  a  distinct  broad  silvery  stripe  as 
wide  as  the  eye,  growing  more  diffuse  at  lower  anterior 
edge,  narrowing  on  caudal  peduncle,  and  becoming  fan- 
shaped  on  the  base  of  caudal.  Tip  of  snout  black;  a 
distinct  median  band  of  black  specks  extending  from  tip 
of  snout  to  base  of  caudal.  No  distinct  black  markings 
on  fins. 

Length,  3  inches.  Type,  No.  2941,  L.  S.  Jr.  Univ.  Mus. 

Found  in  the  Astillero  at  Mazatlan,  not  very  abundant. 

Named  for  Mr.  Norman  Bishop  Scofield,  a  member  of 
the  Hopkins  expedition  to  Sinaloa. 

50.  Anchovia*  macrolepidota  (Kner  &  Steindachner). 
Originally  described  from  the  neighborhood  of  Panama ; 

recorded  by  Dr.  Gilbert  from  the  Bay  of  Mazatlan,  but 
not  seen  by  us  there;   apparently  rare. 

Family  SYNODONTID^'E. 

51.  Synodus  scituliceps  Jordan  &  Gilbert.      Caiman. 

Not  very  common,  on  sandy  bottoms  in  the  Bay,  where 
the  species  was  originally  found  by  Dr.  Gilbert;  also 
recorded  from  Panama. 

Color  brown,  with  markings  of  pale  bluish  green.  No 
yellow  anywhere. 

52.  Synodus  jenkinsi  Jordan  &  Bollman. 

Not  rare,  occurring  in  deeper  water  than  the  preceding 
and  reaching  a  much  larger  size.  The  two  species  are 
very  closely  related,  but  seem  to  be  distinct.    In  Synodus 

*  Anchovia  (Jordan  &  Evermann,  Fishes  of  North  America),  is  a  new 
generic  name  applied  to  this  species,  distiu^ished  from  Stolfphorus  by  its 
robust  form  and  the  absence  of  teeth  in  the  adult. 
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jenkinsi,  the  head  is  much  larger  and  the  form  more  ro- 
bust, besides  slight  differences  in  the  scales.  The  speci- 
mens obtained  were  sent  to  us  by  Sefior  Ygnacio  Moreno 
after  our  departure  from  Mazattan. 

Family  PCECILIID^. 
53.    P(Bcilia  butleri  Jordan. 

Common  in  the  fresh  waters  of  the  Rio  Presidio  below 
the  village  of  Presidio,  where  the  species  was  originally 
taken  by  Mr.  Alphonse  Forrer. 

Head  3^ ;  depth  2^  to  3|^  ;  dorsal  9;  anal  6;  scales 
26-9;  eye  3  in  head,  equal  to  snout;  interorbital  2;  pec- 
toral i%\n  head;  caudal  equal  to  head.  Longest  dorsal 
ray  i  !4  in  head  in  male ;   r  ^  in  female. 

Body  much  deeper  and  more  compressed  than  in  Paci- 
lia  presidionis,  the  profile  rather  steeply  rising  to  front  of 
dorsal.  Dorsal  and  ventral  outlines  of  head  meeting  at 
mouth  and  forming  a  somewhat  sharp  point;  snout  as 
viewed  from  above,  truncate.  Teeth  in  two  series,  the 
inner  smaller,  more  close  set,  not  trifid,  the  two  series 
well  separated.     Interorbital  space  wide  and  flat,  about 
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with  a  dark  spot  behind  pectoral ;  lower  fins  bright  orange, 
caudal  nearly  plain;  dorsal  speckled  as  in  male.  Form 
similar  to  that  of  male,  deeper  than  in  Potcilia  prestdionis. 

Alcoholic  specimens  show  no  dark  spot  behind  pectoral 
and  only  a  few  specimens  show  traces  of  orange  colora- 
tion on  fins. 

The  following  is  a  list  of  the  species  of  fishes  found  in 
the  fresh  waters  of  Rio  Presidio  about  Presidio  and  Villa 
Union : 

Snrdinella  stolifera.     Scarce. 

Poeoilia  butleri.     Kather  commou. 

PcDoilia  presidiouid.     Very  commou. 

Thyrina  crj'stallina.     Rather  commou. 

Agonostomns  uasntns.     Very  common  iu  ripples. 

Siphostoma  starkRii.     Commou  iu  alga?  iu  sluggish  water. 

Centropomus  eusiferus.     Commou  iu  cnt-oflFs  of  rivers. 

Centropomus  pedimacula.     Scarce. 

Encinostomus  gracilis.     Commou. 

Xystft^ma  ciuercum.     Not  rare. 

Heros  beani.     Commou  iu  deep  places. 

Philypnus  lateralis.     Commou  (yonug  very  commou). 

Eleotris  tequideus.     Scarce. 

Dormiiator  latifrous.     Commou. 

Awaons  taiasica.     Commou. 

Citharichthys  gilberti.     Not  rare  iu  river;  colors  very  bright. 

Achirus  mazatlauus.     Very  commou. 

Aohims  fonseceusis.     Scarce. 

54.     Poecilia  presidionis  Jordan  &  Culver,  n.  sp.     Plate 
xxix. 

In  the  clear  waters  of  the  Rio  Presidio,  about  Presidio; 
with  the  preceding,  and  still  more  abundant. 

Head  4I;  depth  3}  to  4^^;  D.  7  or  8;  anal  7;  scales 
28-9;  eye  equal  to  snout,  3^  in  head;  interorbital  2; 
caudal  i  to  i|;  pectoral  1%.  Body  rather  elongate, 
shaped  as  in  a  PunduluSy  the  profile  scarcely  rising  to 
dorsal. 

Teeth   much  as  in   Piecilia  butleri^  the  outer   smaller 
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than  in  butleri;  broad  and  movable,  apparently  in  two 
well  separated  series,  the  inner  row  similar  to  the  outer, 
but  smaller. 

Fins  all  low  and  short,  except  anal  in  male,  in  which 
the  first  one  or  two  rays  are  produced  and  extend  back 
nearly  to  the  caudal  fin. 

Dorsal  in  female  inserted  over  middle  of  anal,  behind 
anal  in  male;   caudal  truncate. 

Female  greenish  above,  sides  with  violet  sheen;  three 
or  four  black  cross  bars,  sometimes  obsolete  in  adult,  but 
very  distinct  in  young;  one  or  two  blackish  oblong  spots 
before  the  anterior  bar,  representing  other  bars;  a  dark 
penciUlike  streak  on  sides  of  body  below  the  scales;  a 
dark  blotch  on  opercle ;  a  trace  of  a  datk  ocellus  on  last 
ray  of  dorsal  at  base.  Fins  without  spots;  lower  fins 
plain ;  a  dark  streak  along  edge  of  caudal  peduncle ;  faint 
traces  of  black  markings  on  edge  of  dorsal  and  caudal. 

Male  much  smaller,  reddish,  with  the  lower  fins  yellow- 
ish; the  coloration  generally  similar;  both  sexes  rather 
dull. 

Type,  No.  2687,  L.  S.  Jr.  Univ.  Mua. 
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56.  Tylosnms  stolzmanni  (Steindachner).     Sierrita. 

Occasionally  taken  in  the  harbor  of  Mazatlan,  where 
specimens,  the  types  of  Tylosurus  sierrita ^  were  taken  by 
Dr.  Gilbert.  One  large  specimen  obtained  by  us.  Its 
measurements  differ  somewhat  from  those  given  in  the 
tj'pe  of  Tylosurus  sierrita.  The  distance  between  the  eyes 
is  8^4  in  head.  The  maxillarj'  reaches  beyond  the  ver- 
tical from  front  of  pupil.  The  eye  is  3  in  postorbital  part 
of  head.  Head  not  quite  2  in  length.  D.  1.15:  A.  1.17. 
Pectorals  ^nth  dusky  specks,  but  not  notably  black  at  tip. 

This  fish  is  probably  identical  with  Tylosurus  stolzmanni^ 
described  bv  Steindachner  from  Tumbez,  Peru.  The 
snout  in  our  specimen,  as  in  the  type  of  sierrita.  is  shorter 
than  in  Tylosurus  stolzmanni. 

Familv  HEMIRAMPHID.-E. 

57.  Hyporhamphus   roberti  (Cu\*ier  &   Valenciennes). 
Pajarito. 

Exceedingly  common  about  Mazatlan,  swimmmg  in 
schools  in  open  water,  especially  numerous  in  the  bay; 
those  of  the  same  age  and  size  go  together.  Schools  of 
adults  and  schools  of  half  grown  specimens  will  be  found, 
each  mo^^ng  about  independently  of  the  other.  It  is  highly 
valued  as  a  food  fish,  although  distinctly  inferior  to  Sar^ 
dinella  stolifera. 

Lower  jaw,  measured  from  tip  of  upper,  two  times 
length  of  rest  of  head.      Snout,  2*2  in  head. 

This  species  is  found  along  the  whole  Pacific  Coast  of 
tropical  America,  and  from  Cape  Cod  to  the  mouth  of  the 
Rio  Grande,  being  everywhere  common  southward.  We 
have  seen  no  specimens  from  the  West  Indies. 

The  type  of  Hemirhamfhus  rohcrti  Cu\*ier  &  ^"alen- 
ciennes,  came  from  Cayenne,  coll.  Poiteau.  Through 
the   kindness  of  our  friend.  Dr.  F.  Bocourt.  of  the  Mu- 
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seum  at  Paris,  we  have  received  a  drawing  of  this  speci- 
men. In  the  drawing  the  lower  jaw,  from  tip  of  upper, 
is  ij^  times  length  of  head.  The  head,  with  lower  jaw, 
is  I J  times  in  length  from  tip  of  upper  jaw  to  base  of 
caudal.  The  ventral  is  midway  between  front  of  eye  and 
base  of  caudal.  The  name  robertt  belongs,  therefore,  to 
the  common  long-jawed  form ;  the  short-jawed  West  In- 
dian form  being  Hyporhamphus  unifascialus. 

Family  SYNGNATHID^. 
58.     Siphostoma  starksii  Jordan  &  Culver,  n.  sp.     Cul- 
EVRA  DE  Rio.     Plate  xxx. 

Common  in  the  Rio  Presidio  in  sluggish  water,  on  the 
bottom,  about  a  mile  below  the  village  of  Presidio!  The 
species  is  probably  found  in  brackish  and  fresh  waters 
rather  than  in  the  sea. 

Head  10%;  depth  21;  dorsal  38,  on  o+io  or  11 
rings.  Rings  13  or  14+37  or  38.  Head  and  body  in 
tail  2.     Snout  2|  in  head.     Dorsal  half  longer  than  head. 

Body  rather  stout.  Head  scarcely  carinate  above. 
Snout  with  a  slight  smooth  carina.  Two  lateral  keels, 
confluent  into  one  behind. 
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sembles  the  preceding,  but  its  dorsal  fin  has  but  20  rays, 
being  placed  on  0  +  5  rings. 

60.  Hippocampus  ingens  Girard.     Caballito  de  Mar. 

Rare  in  the  harbor  at  Mazatlan.  Three  male  specimens 
and  one  female,  each  about  six  inches  long,  obtained. 
Also  recorded  by  Dr.  Gilbert. 

D.  19.     Rings  about  11  +  36;   dorsal  on  3-  2  plates. 

Spines  on  head  and  body  high,  with  large  fringed  flaps 
and  with  many  small  papillae.  Every  3d  to  5th  tubercle 
of  dorsal  series  enlarged. 

Greatest  depth  i^V  ^^  ^/i  ^^  head.  Tail  longer  than 
rest  of  body.  Snout  moderate,  2^  to  2%  in  head,  rather 
longer  than  opercle,  2y^  times  eye.  Shoulder  girdle  with 
three  tubercles;  anterior  spine  on  frontal  triangle  much 
smaller  than  the  others. 

Color  blackish,  unspotted,  faintly  barred  with  darker; 
dorsal  speckled  with  black  and  edged  with  white ;  papillae 
on  body  pale,  giving  an  appearance  of  scattered  whitish 
dots  everywhere;  a  white  speck  before  eye;  a  faint  trace 
of  radiating  streaks  behind  it;  one  specimen  further 
dotted  with  black  on  body,  the  radiating  streaks  behind 
eve  distinct. 

Here  described  from  an  adult  male,  6  inches  long.  The 
female  is  entirely  similar  except  that  the  body  is  much 
more  slender,  the  depth  i|  in  head;  the  snout  is  longer, 
as  long  as  rest  of  head. 

The  male  specimens  agree  fairly  with  the  description 
of  Hippocampus  ingens.  The  female  evidently  corre- 
sponds to  Hippocampus  gracilis  Gill. 

Family  FISTULARIID^. 

61.  Fistularia  depressa  Gunther.     Corneta. 

Common  in  the  Bay  at  Mazatlan;  many  specimens 
taken  with  the  seine  in  shallow  water.     Also,  found  in 
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abundance  by  Dr.  Gilbert;   not  yet  recorded  from  local- 
ities further  south. 

Family  ATIIERINIIX*;. 
63.     Enrystole  eriarcba  (Jordan  &  Gilbert ) .    I*latc  xxxn. 

One  specimen  found  in  a  rocky  pool  by  Dr.  (filbert: 
a  second  one  taken  by  us  with  a  seine  on  the  sandy  beach 
just  south  of  Mazatlan.  Only  these  two  specimens  are 
known,  and  the  species  is  probably  rare.  This  species 
is  allied  to  the  f;enus  Mfnidia  rather  than  to  Alkerina. 
It  differs  from  the  species  of  Mcuidia  chiefly  in  the 
e?(lremely  lon^;  anal  tin  and  in  the  Nmallne-ss  ot  its  dors.*!. 
which  is  unusually  fur  backward.  Thesi-  characters  have 
been  used  by  Jordan  and  Evermann  to  define  the  );eiiu 
Euryitolt,  fit  which  this  species  is  type.  The  mouth  \s 
shorter  than  in  yienidia.  but  its  structure  is  exactly  the 
same. 

Head  5:  depth  5:  dorsal  iii-i,  11  or  ij.  anali,;;: 
scales  about  48.* 

Body  short,  deep,  much  compressed :  head  short,  deep. 
about  '^  lofijjer  than  deep,  rather  broad  above ;  opercle?*. 
truncate  behind,  the  interorbii-d  space  about  equal  to  eve. 
Mouth  very  small,  terminal,   very  ublique,  with   curvrtl 
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not  falcate,  inserted  high,  i^  in  head,  6  in  body,  reach- 
ing to  the  middle  of  the  small  ventral.  Belly  not  espe- 
cially compressed,  not  cultrate.  First  dorsal  very  small, 
slightly  nearer  snout  than  base  of  caudal,  over  first  ray  of 
anal;  last  ray  of  dorsal  much  before  last  of  anal.  Anal 
very  long,  somewhat  elevated  in  front,  its  base  3  times  in 
length  of  body.     Soft  dorsal  and  anal  scaleless. 

Color  translucent  green,  very  pale ;  back,  lips  and  bases 
of  vertical  fins  faintly  dotted;  lateral  band  very  broad 
and  highly  silvery,  about  two-thirds  as  broad  as  eye; 
lower  fins  pale;   air-bladder  not  visible  through  the  flesh. 

One  specimen,  2^  inches  long. 

63.     Thyrina  evermanni  Jordan  &  Culver,  n.  g.  and  n.  sp. 
Plate  xxxiii. 

Common  in  the  estuary.  In  this  species  the  structure 
of  the  mouth  is  exactly  as  in  Thyrina  crystallina.  It 
differs  from  that  seen  in  Mcuidia  only  in  having  the  upper 
jaw  shorter.  It  is  apparently  closely  related  to  the  genus 
Athcrinclla  of  Steindachner,  but  it  has  not  the  toothed 
scales  of  the  type  of  that  genus,  Athcrhiclla  fanamensis. 
The  other  characters  of  AtherincIIa  —  the  great  length 
of  the  pectoral  fin,  the  great  compression  of  the  breast 
and  the  long  anal  fin  — are  shared  by  this  species  which  we 
have  made  the  type  of  a  new  genus,  Thyrina,  The  name 
(^'V.'y,  window)  refers  to  the  translucent  sides.  Both 
Enrystole  and  Thyrina  are  intermediate  between  Mcnidia 
and  Athcrinclla, 

Thyrina  evermanni  differs  from  Thyrina  crystallina  in 
the  longer  anal,  the  more  falcate  pectoral,  the  smaller 
scales,  more  compressed  breast  and  the  absence  of  black 
on  the  fins. 

Head  4:V  '  depth  4^3  to  5:  dorsal  iv,  i,  7;  anal  I, 
23  to  I,  25:  scales  36-9;  eye  2J3  in  head:  snout  3I  in 
head;    maxillary  3;    in   head;   lower    jaw    2^   in  head; 
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pectoral  j'^  lonjfiT  than  head,  ^\4  in  hotly:  camlal 
slijrhtly  longer  than  head :  intcrorhilal  iipacc  hroad,  nearly 
equal  to  eye. 

Kody  mueh  compressed,  the  helly  »harp  edfrvd,  cim- 
cave  on  each  side  helow  pectorals,  as  il  pinched  lo};ether 
hetween  the  linjjers,  the  rihs  reachinji  (he  edjje.  the  scales 
passinf;  around  it :  the  edfre  almost  carinale.  Hack 
narrow.  Scales  smooth,  none  on  dorsal  or  anal.  Mouth 
small,  terminal,  the  short  jaws  curved,  the  siruclure  pre* 
cisely  as  in  .l/cuidia,  the  teeth  moderate,  curved,  those  in 
the  upper  jaw  longer:  opercles  ohlique  hehind,  not  ver- 
tically truncate.  (>ill-rakers  numerous,  lon^  anti  slender. 
Pectorals  very  lonjj  and  falcate,  reachinu  to  ironi  ot  anal 
and  heyond  lips  oi  the  shiirt  ventrals.  their  posterior  niar- 
}{tn  congave:  .spinotis  dorsal  small,  inserted  midway  be- 
tween ed^e  of  preopercle  and  base  of  caudal,  about  <iver 
.sixth  ray  of  anal:  last  ray  uf  (h>rsal  c<m.sitlerably  before 
last  of  anal;  base  of  anal  1^3  times  len^rth  of  head,  l^t 
in  boily. 

Color,  li^ht  ^reen.  much  doited  above,  translucent  be- 
low :  a  black  streak  of  dot.*  alon^  base  of  anal:  some  on 
sides  of  head:  median  line  of  back  dusky:  lins  all  pale: 
no  black  on  spinous  dorsal,  ventral  or  pectoral:   lateral 
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Head  4^;  depth  4)^  to  5;  dorsal  IV-I,  8;  anal  L 
21;  scales  40-11;  pectoral  \  longer  than  head,  4^1^  in 
body;  anal  base  more  than  half  longer  than  head,  3  in 
body;  eye  2^  in  head;  snout  y/i  ;  maxillary  2^; 
lower  jaw  2j^. 

Body  rather  deep  and  compressed;  snout  shortish; 
opercle  shortish,  rounded  behind ;  mouth  small,  the  upper 
jaw  very  protractile,  the  premaxillary  strongly  curved; 
jaws  equal;  teeth  rather  strong,  the  outer  curved,  those 
in  upper  jaw  largest;  eyes  very  large,  silvery;  breast 
compressed,  as  in  Thyrina  cvermanni,  but  less  sharp  at 
edge,  appearing  as  if  pinched  between  thumb  and  finger; 
pectoral  long,  pointed,  not  truly  falcate,  reaching  more  or 
less  past  the  middle  of  the  short  ventrals,  its  posterior 
margin  not  concave,  the  middle  rays  considerably  more 
than  half  length  of  upper  rays;  dorsal  and  anal  naked; 
gill-rakers  numerous,  long  and  slender;  first  dorsal  small, 
behind  front  of  the  long  anal,  midway  between  gill  open- 
ing and  base  of  caudal ;  first  ray  of  soft  dorsal  over  about 
fourth  of  anal;  last  rays  of  soft  dorsal  considerably  be- 
fore last  of  anal.  Caudal  lunate,  the  lower  lobe  the 
longer  and  broader,  as  long  as  head.  Color,  translucent 
green,  with  considerable  dusky  dottings,  no  yellow;  fins 
dotted;  ventrals  black,  as  are  lobes  of  second  dorsal  and 
anal ;  silvery  stripe  narrow,  little  more  than  half  diameter 
of  the  eye;  first  dorsal  and  base  of  anal  dusky;  air- 
bladder  evident  through  the  translucent  sides  of  body, 
but  less  clearly  so  than  in  Thyrina  evermanni. 

In  fresh  water,  verv  common  in  the  lower  Presidio; 
many  specimens  taken:  the  longest  3^  inches  long. 
Type,  No.  2685,  L.  S.  Jr.  Univ.  Mus. 
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Family    MUGILID^. 

65.  Mugil    cephalus    Linnaeus.      Lisa   Macho.      Lisa 
Cabezuda. 

Very  common  in  the  bay  of  Mazatlan ;  a  fish  of  almost 
universal  distribution  on  both  coasts  of  tropical  America, 
and  extending  to  Europe.  We  are  unable  to  distinguish 
the  specimens  from  the  two  coasts  one  from  another,  and 
find  no  permanent  difference  between  these  and  specimens 
from  the  Mediterranean.  This  species  is  largely  used  as 
food,  and  often  enters  lagoons  and  sheltered  places.   ' 

66.  Mugil  curema  Cuvier  &  Valenciennes.  Lisa  Blanca. 
Excessively  common  everywhere,  especially  in  the  har- 
bor and  estuary.  This  species  is  also  valued  as  a  food, 
but  reaches  a  considerably  smaller  size  than  the  other. 
In  life  the  iris  is  tinged  with  orange,  and  there  is  an  orange 
spot  on  the  side  of  the  head  behind  the  eye.  This  species, 
like  the  preceding,  is  very  widely  distributed,  being  found 
on  both  coasts  of  tropical  America. 

67.  Mugil    hospes    Jordan    &    Culver,   n.   sp.     Lisita. 
Plate  xxxi. 
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length  of  its  pectoral  fins  as  compared  with  Mugil  curema. 
The  Crustacean  is  also  common  and  characteristic  of  the 
same  species  at  Panama. 

Head  3%  to  4;  depth  4  to  4>^  ;  D.  IV-8;  A.  III^p; 
scales  38-13;   eye  4J^  in  head;   snout  4;   maxillary  4. 

Body  a  little  slenderer  and  more  compressed  than  in 
Mugil  curemaj  the  back  considerably  more  arched,  the 
profile  evenly  curved  from  tip  of  snout  to  soft  dorsal. 
Eye  moderate,  with  a  large  adipose  eyelid.  Head  broad 
and  round  above ;  interorbital  width  2|  in  head.  Teeth 
very  small,  perceptible  with  a  lens.  Tip  of  lower  jaw 
forming  about  a  right  angle.  Space  between  dentaries 
club-shaped,  very  much  larger  than  in  Mugil  curenia^  the 
subopercles  barely  touching  below.  First  dorsal  inserted 
above  middle  of  body  nearly  over  tip  of  ventral  spine. 
Second  dorsal  moderate;  its  edge  incised.  Upper  lobe 
of  caudal  a  little  longer  than  lower,  as  long  as  head. 
Anal  rather  high.  Ventral  inserted  before  middle  of 
pectorals.  Pectoral  very  much  longer  and  more  pointed 
than  in  curema^  i]4.  in  head. 

Soft  dorsal  and  anal  covered  with  small  scales. 

Color  much  as  in  curema^  rather  greener  above,  sides 
silvery,  with  less  trace  of  longitudinal  streaks.  Fins  pale; 
base  of  pectoral  with  a  round  black  spot.  Upper  edge 
of  pectoral  and  end  of  caudal  dusky.  No  golden  on  head. 
Iris  with  a  little  brown,  green  above  eye. 

Types,  Nos.  1695,  2890,  2954,  L.  S.  Jr.  Univ.  Mus. 

68.     Mugil  setosus  Gilbert. 

Four  young  specimens  taken  in  a  rock  pool.  The  pec- 
toral is  as  long  as  in  Mugil  hospcs^  reaching  the  first  dorsal, 
and  there  is  a  distinct  dark  blue  spot  at  its  base.  Color 
bluish  above,  much  as  in  Mugil  cur enia ;  much  darker  than 
in  the  original  types  of  the  species,  w^ith  which  our  speci- 
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men!)  have  been  compared.  The  orij^inal  specimens  came 
from  a  bottom  of  volcanic  anhej*. 

69.  ChcDomogU  probosddeas  (GUnther).     Lisita. 
VcTV  common   in  rocky  places,   reachin);  a  len^rth   of 

altout  6  inches;   not  found  by  us  in  open  water. 

70.  Qnerimaim  buengns  ((Ji'mther).     \*kki>e. 

Very  common  in  the  bay  and  estuary:  often  seen  swim- 
min^  in  schools  on  the  surface  after  the  fa.ihion  of  whirli- 
(jrifT  beetles:  occasionally  taken  in  rock  pools.  Back 
bright  ^reen,  in  life  with  a  lar^e,  shininjr,  silvery  spot  on 
each  side  of  (he  back.  This  spot  becomes  inconspicuous 
when  the  tish  is  taken  out  of  the  water,  but  is  a  prominent 
recognition  mark  while  the  tish  is  swimming;. 

71.  Afonostomns  nasntas  (Miniher.     Tri'ciia. 
Kxtremely  abundant   in   the   fresh   waters  of    the    Kio 

Presidio,  especially  in  the  swift  places  or  ripples.  It 
reaches  a  Icnph  of  over  a  foot,  but  most  of  the  speci- 
mens are  much  smaller. 

Head  4  to  4'^;  depth  4',  to  4^,;  dorsal  IV-i,  8; 
anal  u-nually  II,  10,  very  rarely  II.<>;  scales  4.1-1,1:  maxil- 
lary 3'i  to  ,1,'^ :  eye  .^-^i  to  4')  :  snout  3*1  to  4:  pectoral 
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dimentary;  second  ^H  i"  longest  soft  ray.    First  soft  ray 
slender,  but  articulate,  half  length  of  longest  ray.* 

Olivaceous,  sides  creamy,  white.  Many  scales  on  sides 
punctate  so  that  black  scales  seem  scattered  among  the 
others.  A  conspicuous  black  bar  at  base  of  pectoral, 
followed  by  a  white  streak;  a  narrow  black  rim  around 
lower  half  of  eye.  Fins  all  creamy  yellow,  the  upper 
ones  blotched  and  dotted  with  blackish.  Young  with  a 
black  blotch  surrounded  by  orange  on  first  dorsal.  Spot 
on  pectoral  distinct  at  all  ages. 

Family  SPHYRyENID^. 

.     72.     Sphyrsna  ensis  Jordan  &  Gilbert.     Vicuda. 

Rather  common  in  the  harbor,  where  it  was  found  by 
Dr.  Gilbert;  also  recorded  from  Panama  by  Gilbert,  and 
from  San  Bartholome  Bay  and  Panama  by  Steindachner. 
An  excellent  food  fish,  but  reaching  a  smaller  size  than 
most  species  of  the  group. 

Family  POLYNEMID.^i. 

73.    Polydactylusapproximans(Lay& Bennett).  Raton. 

Very  common,  especially  on  sandy  beaches;  many 
specimens  taken  by  us;  also  recorded  by  Gilbert  from 
Mazatlap  and  from  other  localities.     Used  as  food. 

.    74.     Polydactylus  opercularis  (Gill.) 

Obtained  by  Dr.  Gilbert  from  Mazatlan  and  Panama; 
not  seen  by  us. 

Family  HOLOCENTRID^. 

75.     Holocentrus    suborbitalis    Gill.      Mojarra    Car- 

DENAL. 

Very  abundant  in  all  rocky  pools  about  Mazatlan.  It 
reaches  only  a  small   size,  barely  exceeding  six  inches, 

•  Apparently  taken  for  a  spine  by  Dr.  Giinther,  who  connts  A,  III,  9. 
2d  8n..  Vol.  V.  (  28  )  August  15,  1806. 
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and  its  coloration  is  less  red  than  that  of  ihe  Atlantii- 
species  of  the  frenus. 

Head  3:  depth  j?i;  I).  XI.  u;  A.  IV.  8:  scales 
3-36-7 :  longest  dorsal  spine  i  -^  in  head ;  longest  dor- 
sal ray  i  \  :  caudal  lobes  1  ■  j  :  third  anal  spine  i  { : 
pectoral  ij:  ventral  rays  l.  7.  Seven  scales  on  cheek. 
Maxillary  slipping  under  preorbiial.  Ventral  with  acces- 
sor>'  scale.     Dorsal  lying  in  a  groove. 

Body  short  and  deep,  compressed,  with  slender  caudal 
peduncle:  anterior  profile  rounded.  Mouth  .imall:  upper 
jaw  protractile.  Teeth  in  villiform  bands  on  jaws,  vomer 
and  palatines.  Maxillary  moderate,  slipping  under  the 
very  narrow  preorbital,  which,  like  rest  of  duborbital  ring. 
is  armed  with  clone-set  sharp  teeth,  turned  backwards. 
Preopercle.  opercle,  subopercle,  interopercle  and  poslem- 
poral  armed  with  similar  teeth.  I'reopercular  spine  nearly 
as  long  as  pupil;  nearly  as  long  a.-t  eye  on  large  .ipeci- 
mens.     Two  spines  on  opercle. 

Steel  gray,  underlaid  by  bright  coppery  red.  which  be- 
comes brighter  after  death.  Kvvrywhere  much  punctate 
with  black,  the  dots  coarse.  Sides,  and  especially  back, 
with  purple  reflections.  Top  and  side  ot  head  coppery  : 
a  curved   bright   silvery  streak  from  tip  of  snout,   below 
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dark.  Ventral  reddish,  the  spine  and  first  soft  ray  whitish, 
the  first  ray  dark  red;  when  the  fin  is  closed  it  seems 
reddish,  edged  with  whitish  or  yellowish,  and  with  a 
blackish  line.  The  dark  is  fainter  in  larger  specimens. 
It  is  not  impossible  that  Rhamfhoberyx  foecilapus  Gill 
is  the  very  young  of  this  species.  Rhamfhoberyx  leuco- 
-pus  may  be  the  young  of  Myripristis  occidentalism  which 
has  the  ventrals  plain. 

Family  MULLID^. 

76.  Upenus  grandisquamis  Gill.    Chivo.    ( Upenus  let- 
raspilus  Giinther.) 

This  small  species,  rarely  exceeding  a  foot  in  length,  is 
generally  common  in  the  harbor  and  estuary  at  Mazatlan, 
where  it  was  found  also  by  Dr.  Gilbert.  It  seems  to  be 
everywhere  common  on  the  coast. 

Color  evanescent,  olive  with  two  rows  of  light  bluish 
green  spots  toward  back,  then  a  bronze  band,  then  a  blue 
streak  on  level  of  pupil ;  2  or  3  yellowish  streaks  below 
it.  Sides  of  head  golden,  with  a  light  green  streak  for- 
ward from  eye  and  some  blue  behind  eye.  A  large  black 
blotch  below  last  dorsal  spine.  First  dorsal  reddish, 
clouded  with  dark.  Second  mesially  black,  edged  with 
orange.  Caudal  and  anal  red.    Ventral  and  pectoral  pale. 

In  alcohol  much  red  appears.  In  life,  sides  with  curved 
light  yellowish  brown,  cross  bands  most  distinct  on  the 
silvery  lower  parts. 

Family   SCOMBRID^. 

77.  Germo  alalunga  (Gmelin). 

Recorded  from  near  Mazatlan  by  Lay  and  Bennett; 
not  seen  by  us,  it  being  probably  a  migratory  fish  coming 
in  the  spring  or  fall. 
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78.  Scomberomorus  sierra  Jordan  &  Starks,  n.  sp. 
Sierra. 

Rather  common  in  the  harbor  at  Mazatlan',  numerous 
specimens  being  taken;  also  found  by  Dr.  Gilbert  at 
Panama.  This  is  not  valued  as  a  food  lish,  little  attention 
being  paid  to  it  by  fishermen.  This,  however,  may  be 
due  to  the  lack  of  appreciation  of  good  fishes  by  the  people 
of  Mazatlan,  who  have  not  learned  the  art  of  properly 
cooking  any  fish. 

This  species  is  very  closely  allied  to  its  Atlantic  cog- 
nate, Scomberomorus  ma'cufatus.  It  differs  in  the  slightly 
more  backward  insertion  of  its  soft  dorsal,  in  its  colora- 
tion, the  spots  in  maculatus  being  elliptical  and  fewer  in 
number,  and  perhaps  in  the  fewer  pores  in  the  lateral 
line  (175  in  maculatus).  In  Scomberomorus  maculatus  the 
soft  dorsal  is  inserted  one  eye's  diameter  before  anal. 

Head  4^;  depth  equal  head;  dorsal  XVIII-15-IX;  anal 
II— 15— IX;  maxillary  I J^  in  head;  eye  5  in  head;  pec- 
toral i^;  ventral  35^;  dorsal  and  ataal  lobes  equal,  i^ 
in  head. 

Body  elongate,  its   dorsal   and  ventral   outlines    about 
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of  spots  below  the  lateral  line,  these  spots  decrease  in  size 
towards  the  belly,  covering  both  sides  nearly  to  level  of 
pectoral. 

Types,  1720,  L.  S.  Jr.  Univ.  Mus. ;  the  largest  24 
inches  long. 

Familv  CARANGID.^. 

79.  Oligoplites  altus  (Giinther).     Monda. 

One  large  specimen  taken  by  us.  Recorded  by  Dr. 
Gilbert  from  Mazatlan  and  Panama. 

80.  Oligoplites  saurus  (Bloch  &  Schneider).     Monda. 

Common  in  the  harbor  of  Mazatlan,  where  it  was  also 
taken  by  Gilbert.  On  comparison  of  specimens  from 
Mazatlan  with  others  from  Havana  we  are  unable  to  find 
any  difference  whatever.  The  species  called  inornatus 
is  therefore  fullv  identical  with  saurus, 

81.  Trachurops  crumenophthalmus  (Bloch). 

Common  in  the  harbor  at  Mazatlan,  where  numerous 
specimens  were  taken :  not  recorded  by  Dr.  Gilbert. 
Specimens  have  been  compared  with  others  from  Havana 
and  no  difference  of  any  kind  is  observable.  Trachurops 
brachychirus  must  therefore  be  regarded  as  an  exact  syn- 
onym of    Trachurops  crumenophthalmus, 

82.  Caranx  vinctus  Jordan  &  Gilbert. 

Rather  common  in  the  estuary,  where  numerous  speci- 
mens were  taken.  The  original  types  were  found  by 
Gilbert  at  Mazatlan,  and  the  species  has  been  recorded 
from  San  Bias  and  Punta  Arenas. 

83.  Caranx  caballus  Giinther.     Cojinero. 

Extremelv  common  in  the  harbor;  also  found  in  abun- 
dance  by  Dr.  Gilbert. 
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84.     Caranz  medusicola  Jordan  &  Starks,  n.  sp.     Plate 
xxxiv. 

-Rather  common  in  the  surf  outside  the  harbor.  Not 
found  in  the  Astillero.  The  young  from  i  to  2  inches 
long  live  in  the  body  cavity  of  the  large  white  jelly  fish, 
which  is  very  abundant  about  the  Venados  Islands  in  Jan- 
uary. Sometimes  two  or  three  specimens  will  be  found 
in  the  body  cavity  of  one  jelly  fish. 

Head  3|;  depth  2J;  D.  VII-i,  22  or  33;  A.  II,  i,  19 
or  18;  scutes  goto  32;  pectoral  J  longer  than  head ;  dorsal 
lobe  i^  in  head;  caudal  tobe,  as  long  as  head;  curve 
of  lateral  line  ij^  in  straight  part;  height  in  chord  4; 
eye  4  in  head;   snout  3;   maxillary  3;   ventral  2 J^. 

Body  unusually  deep  and  compressed,  the  back  ele- 
vated, the  belly  similarly  arched;  head  moderate,  deep, 
the  nape  arched.  Mouth  small,  maxillary  broad,  with 
broad  supplemental  bone.  Teeth  in  moderate  bands,  the 
outer  enlarged  but  not  canine-like;  upper  teeth  rather 
larger  and  in  broader  bands.  Villiform  bands  on  vomer, 
palatines  and  tongue.  Eye  moderate;  preorbital  rather 
Gill-rakers  rather  long  and   slender,  about  12 
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Another  example  was,  in  life,  blue  above,  silvery  be- 
low; no  dark  spots  on  opercle  or  pectoral;  pectoral 
bright  yellow,  very  long.  D.  and  A.  and  C.  lobes,  all 
tipped  with  black.  Base  of  dorsal  bright  blue.  Anal  and 
dorsal  largely  blue.  Base  of  caudal  peduncle  green 
above.     No  trace  of  bands;  a  slight  dusky  shade  on  axil. 

The  very  young,  taken  from  the  body  of  a  Medusa^ 
may  be  thus  described : 

Head  3  in  length;  depth  2|:  dorsal  IX,  24;  anal 
II,  I,  18  or  19;  ventral  with  a  sheath;  scales  minute; 
caudal  keel  scarcely  appreciable ;  lower  jaw  projecting ; 
mouth  oblique ;  body  deep,  compressed ;  caudal  peduncle 
slender,  the  fin  short,  moderately  forked;  pectoral  short, 
not  falcate,  shorter  than  head;  maxillary  broad,  reaching 
pupil;  preorbital  narrow;  dorsal  and  anal  not  falcate; 
lateral  line  arched  before,  then  straight;  jaws  with  teeth; 
preopercle  with  flexible  spines. 

Clear  white,  fins  all  pale,  a  bright  violet  blue  area  above 
and  behind  eye,  fading  in  spirits ;  dark  dots  above ;  dorsals 
both  dusky  at  tip. 

85.     Caranz  marginatus  (Gill). 

Not  rare  in  the  Astillero,  where  several  specimens  were 
taken  by  us.  This  species  is  well  distinguished  from 
Caranx  latus,  with  which  it  has  hitherto  been  confounded, 
since  it  was  oritjinallv  described  bv  Dr.  Gill.  The  follow- 
ing  are  its  characters : 

Head  3^^  ;  depth  2%;  dorsal  VIII-i,  19;  anal  II-i, 
15;  eye  3^  in  head;  pectoral  y/i  ^"  length,  equal  to 
head;   ventral  "]%  ;   dorsal  lobe  $%  :   caudal  3^. 

Dorsal  outline  of  bodv  evenlv  curved  from  snout  to 
caudal  peduncle ;  ventral  outline  straight  from  gill  open- 
ings to  anal  spine,  behind  which  it  is  curved  like  the  dor- 
sal portion. 
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Top  of  head,  snout,  lower  jaw,  orbitals,  maxillary,  lower 
two  -  thirds  of  opercle  and  preopercle  naked ;  cheeks 
scaled;  eye  large,  with  membranous  eyelid  to  poaterior 
edge  of  pupil  in  specimens  six  or  eight  inches  long,  not 
conspicuous  in  young  examples.  Snout  equal  to  eye,  twice 
width  of  preorbital:  lower  jaw  entering  profile;  maxil- 
lary reaching  to  posterior  edge  of  orbit.  Teeth  strong, 
in  a  single  row;  lower  teeth  close  together,  with  two 
canines  in  front;  upper  teeth  larger,  the  distance  between 
them  irregular,  not  much  enlarged  anteriorly;  vomer, 
palatines  and  tongue  with  exceedingly  small  villiform 
teeth.  Gill-rakers  hardly  half  eye,  4-f  13.  Breast 
scaled;  curved  part  of  lateral  line,  i'/4  in  straight  part; 
scutes  large,  about  30;  scales,  80. 

Color,  silverj',  bluish  above  with  golden  reflections 
below;  a  dark  band  along  plates  of  lateral  line;  fins 
largely  yellow,  dorsal,  anal  and  caudal,  broadly  edged 
with  black;  a  distinct  small  black  spot  at  upper  end  of 
gill-opening;  a  dark  blotch  on  opercle,  and  one  behind 
pectoral. 

Body  more  elongate  than  in  Caraiix  /a/us,  the  fin  rays 
and   (he   coloration    more    vellow, 
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to  see  any  difference  between  specimens  from  the  west 
coast  and  specimens  from  Havana. 

88.  Gnathanodon     speciosus     (Forsk&l).       Mojarra 

DORADA. 

Very  common  in  the  harbor  and  estuary,  being  one  of 
the  more  valuable  food  fishes,  the  flesh  being  firm  and 
delicate.  We  have  compared  specimens  with  others  taken 
by  Dr.  Jenkins  at  Honolulu  and  find  no  difference.  We 
have,  therefore,  no  hesitation  in  continuing  to  identify  our 
species  ( Caranx  panamcnsis  Gill)  with  this  common  East 
Indian  fish,  of  which  the  oldest  name  is  speciosus. 

In  life,  everywhere  deep  golden  yellow,  with  black 
cross  bands. 

89.  Citula  dorsalis  (Gill).     PAmpano. 

Rather    common    in    the    estuary.      Three    specimens 
taken  by  us,  one  half-grown   and  the   others  adult,   the 
change  in  form  being  strikingly  marked,  as   will  appear 
from  the  following  descriptions: 
Citula  dorsalis  (half  grown)  : 

Head  3|;  depth  i},:^;  D.  VI-I,  19;  A.  II,  i,  17;  eye 
4^  in  head,  the  orbit  3^  :  snout  2^3  ;  pectorals  2%  in  body, 
\  longer  than  head ;  ventrals  3  ;  caudal  lobe  equal  to  head ; 
dorsal  with  one  long  filament,  as  long  as  body,  reaching 
middle  of  caudal;  anal  with  one  filament;  caudal  mod- 
erately elongate,  the  lobes  equal;  pectoral  very  long, 
falcate,  reaching  tenth  anal  ray;  ventrals  small,  reach- 
ing just  past  vent. 

Body  deep,  compressed,  rather  ovate  than  angular; 
profile  straight  from  the  vertical  truncate  snout  to  nape, 
then  rounded,  then  straight  to  front  of  dorsal.  A  nearly 
straight  line  from  chin  to  front  of  anal.  Eye  rather  small, 
preorbital  deep.  Mouth  large,  the  lower  jaw  included. 
Teeth  small,  in  broad  bands  on  jaws,  vomer  and  palatines, 
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maxillary  reaching  pupil.  Cheek  entirely  scaly,  some 
scales  on  opercle  above.  Breast  naked,  body  well  scaled. 
Body  with  small  scales,  the  nuchal  region  naked,  scarcely 
carinate.     Gill-rakers  rather  long,  2-I-15. 

Lateral  line  evenly  curved,  the  curve  high,  equal  to 
straight  part.  Scutes  small,  eighteen  with  keels;  the 
total  number  of  scales  on  straight  part  58. 

Steel  blue  above,  silvery  below,  with  golden  reflections 
and  shades;  fins  all  pale,  tinged  with  yellowish,  none  of 
them  dusky;  no  black  on  pectorals.  Axil  jet  black; 
opercle  slightly  dusky,  blackish  within;  a  dark  spot  on 
orbit  above. 

Specimen  described,  ten  inches  long. 
Citula  dorsalis  (adult): 

Length  24  inches;  head  3J^  ;  depth  2]/^  ;  D.  18;  A.  17. 
About  25  scutes  developed.  Body  moderately  compressed, 
with  angular  outlines.  Profile  of  head  rounded,  of  belly 
somewhat  concave,  forming  an  angle  at  anal  similar  to 
one  at  front  of  dorsal.  Eye  5  in  head.  Maxillary  2^ ; 
lower  jaw  included.  Teeth  in  broad  villiform  bands  on 
both  jaws  and  on  vomer  and  palatines.     Nostrils  large, 
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90.  Alectis  ciliaris  (Bloch).     PAmpano. 

Obtained  by  Dr.  Gilbert;  not  seen  by  us.  We  have 
hitherto  been  unable  to  distinguish  the  specimens  of  this 
species  from  the  two  coasts  of  Mexico.  We  are  further- 
more unable  to  find  anv  distinction  between  the  American 
form  called  crinitus^  and  the  East  Indian  species,  Alectis 
ciliaris.  We  do  not  believe  that  any  distinction  exists, 
and  therefore  find  ourselves  compelled  to  believe  that  this 
species,  like  Caranx  hippos  and  Caranx  latusj  is  almost 
cosmopolitan  in  the  tropical  seas,  ranging  from  the  coast 
of  Arabia  to  the  West  Indies.  None  of  the  three  are 
found  in  the  Mediterranean. 

91.  Hynnis   hopkinsi  Jordan  &  Starks,   n.  sp.      Pam- 
PANG.     Plate  XXXV. 

One  large  specimen  taken  with  the  seine  in  the  harbor 
at  Mazatlan. 

Head  3^;  depth  2|;  D.  VI-i,  18;  A,  II,  i,  15;  snout 
2^  ;  eye  3I  in  head;  maxillary  2J4  ;  pectoral,  3^  in  body; 
ventral,  2%  m  head:  dorsal  lobes  2|  in  head:  caudal 
lobes  i|  in  head;   anal  lobe,  2]^  ;  preorbital,  ^%,  in  head. 

Body  oblong,  compressed,  elevated,  with  angular  out- 
lines, ventrals  outline  sharp.  Top  of  head  sharply  cari- 
nate;  profile  nearly  straight  from  snout  to  nape,  there 
boldly  convex,  then  nearly  straight  to  elevated  front  of 
soft  dorsal ;  a  concavity  in  profile  before  soft  dorsal  and 
before  anal.  Mouth  oblique,  rather  large,  the  jaws 
equal.  Broad  bands  of  small  sharp  teeth  on  jaws,  vomer 
and  palatines.  Eye  very  large.  Dorsal  and  anal  lobes 
low.  Lateral  line  with  a  long  arch,  as  long  as  straight 
part,  which  has  about  twelve  elevated  scutes  and  thirty- 
seven  scales  in  all  from  end  of  curve;  curved  part  of  lat- 
eral line  undulating  behind.  Gill-rakers  short  rather  few, 
twelve  in  all,  those  above  angle  obsolete.     Body  minutely 
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scaly.  Belly  and  lower  parts  largely  naked,  a  large  patch 
of  scales  on  cheeks;   head  otherwise  naked. 

Bright  blue  above,  with  bright  reflections,  sides  bright 
silvery;  no  golden;  a  narrow  brownish  streak  not  quite 
so  wide  as  pupil  from  upper  part  of  gill  opening  to  middle 
of  base  of  soft  dorsal.  Pectoral  tipped  with  black;  axil 
of  pectoral  dusky.  Upper  fins  rather  dusky,  lower  white. 
Dusky  on  opercle  inside  and  out  but  without  definite 
spot. 

More  elongate  than  Citula  dorsalis,  the  anterior  profile 
more  convex,  the  base  of  dorsal  and  anal  more  elevated, 
the  caudal  scutes  stronger  and  fewer,  the  ventrals  longer 
though  the  specimen  is  larger.  Gill-rakers  fewer.  Pec- 
toral long  and  falcate,  reaching  seventh  anal  ray.  Ven- 
trals not  short,  reaching  vent.     Caudal  moderate. 

One  specimen  obtained,  twenty-aix  inches  long.  No. 
1563,  L.  S.  Jr.  Univ.  Mus. 

We  take  great  pleasure  in  naming  this  interesting  fish 
for  Mr.  Timothy  Hopkins,  in  recognition  of  his  great  in- 
terest in  scientific  research. 

We  provisionally  admit  Citnia  and  Hynnis  as  genera 
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Head  3;  depth  2;  dorsal  V-i,  15;  anal  (II)  I-14; 
eye  4  in  head;  snout  i^  ;  maxillary  2}{  ;  ventral  3^  ; 
caudal  lobes  equal  to  head;  pectoral  one-eighth  longer 
than  head. 

Body  compressed  and  elevated;  profile  oblique,  con- 
cave over  snout  then  straight  to  occiput,  which  is  well 
rounded;  line  of  back  straight  to  soft  dorsal,  then  lightly 
curved  to  caudal  peduncle ;  ventral  outline  rounded  on 
breast  to  ventrals,  then  straight  to  anal,  forming  an  angle 
at  first  ray,  then  straight  to  caudal  peduncle.  Mouth 
projecting,  with  minute  teeth  on  jaws,  vomer,  palatines, 
and  tongue;  gill -rakers  thick  and  blunt,  many  of  them 
knobbed  at  tip — in  old  examples  at  least,  one  above  angle 
with  3  or  4  rudimentary  ones,  and  13  below.  A  large 
bony  knob  at  occiput,  conspicuous  in  adult,  the  thickened 
supraoccipital  crest. 

Pectoral  falcate,  reaching  to  tenth  anal  ray;  dorsal  and 
anal  lobes  filamentous,  reaching  past  tips  of  caudal  lobes; 
lateral  line  strongly  arched ;  curve  equal  to  straight  part. 
Color  silvery,  with  bluish  reflections  above,  dorsal  and 
caudal  dark,  pectoral,  ventral  and  anal  white;  axil  dusky. 

94.  Selene  vomer  (Linmeus). 

One  large  specimen  obtained  by  us.  Recorded  by  Dr. 
Gilbert  as  common  at  Mazatlan  and  Panama.  It  perhaps 
disappears  with  the  end  of  the  autumn,  going  farther 
south. 

95.  Trachinotus  paloma  Jordan  &  Starks,  n.  sp.     Pa- 

LOMA. 

A  few  small  specimens  taken  in  the  surf  at  Puerto 
Viejo,  just  north  of  Mazatlan ;  other  specimens  were 
taken  by  Mr.  Xantus  on  Cape  San  Lucas,  and  still  others 
were  obtained  by  Dr.  Gilbert  in  San  Juan  Lagoon.  The 
species  is  apparently  not  common,  and  it  is  not  known  to 
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the  fishermen.  On  the  Atlantic  coast,  the  very  closely 
related  Pampano,  Trachinotus  carolinus,  is  one  of  the  most 
valued  food  fishes.  We  are  unable  to  see  any  difference 
of  any  importance  between  the  present  species  and  the 
Pampano  of  the  gulf  other  than  the  fact  that  in  the  Sina- 
loan  form  the  head  seems  to  be  larger  and  longer.  On 
this  difference  we  have  ventured  to  give  a  new  specific 
name  to  our  specimens  from  Mazatlan.  We  shall  not, 
however,  be  surprised  if  the  species  proves  inseparable 
from  Trachinotus  carolinus. 

Allied  to  Trachinotus  carolinus,  but  with  the  head 
larger. 

Head  3,  depth  2%;  D.  VI-I.  24.  A.  11,  i,  23;  eye 
gj^inhead;  snout  3?^;  maxillary  2^  ;  dorsal  lobe  ij^  ; 
caudal  i^V- 

Body  rather  elongatej  the  back  moderately  and  regu- 
larly arched;  snout  bluntish.  Mouth  large,  horizontal, 
the  lower  jaw  included,  maxillary  reaching  past  pupil. 
Lateral  line  little  arched,  its  curve  ij^  in  straight  part. 
Teeth  well  developed.     Caudal  not  widely  forked. 

Silvery  without  spot  or  band;  anal  creamy  orange,  its 
whitish.     Other  rins  paJe.  except  dorsal  lobe  which  i; 
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they  are  marked  by  shades  of  brownish  red  or  maroon 
color.  There  seems  to  be  little  doubt  that  the  Trachyno- 
tus  rhodopits  Gill  is  the  young  of  the  species  which  he 
called  at  the  same  time  Trachynotus  fasciatus.  The  very 
young  specimens  to  which  Gill  gave  the  name  Trachy- 
notus nasuius  were  probably  also  the  young  of  the  same 
species,  but  it  may  be  that  they  were  the  young  of  Trachi- 
noius  kennedyi.  Dr.  Jordan's  identification  of  the  great 
Pampano  of  the  Florida  Keys  with  Gill's  Trachynotus 
rhodopus  is  doubtless  incorrect.  There  is  at  present  no 
evidence  that  any  species  of  Trachinotus  is  common  to 
both  coasts  of  Mexico. 

Young  specimens,  2^  inches  long.  Blue  above,  white 
below,  no  bars.  Dorsal  and  caudal  lobes  black,  with 
strong  orange  shade.  Lobes  of  caudal  orange  brown, 
verging  on  black.     Pectoral  and  ventral  white. 

Specimens  6  or  7  inches  long,  have  from  3  to  5  narrow 
dark  cross-bars,  not  quite  so  wide  as  pupil,  running  from 
a  point  on  a  level  with  pectoral  fin  to  within  a  short  dis- 
tance of  the  dorsal  line  of  the  back,  but  never  quite  to 
it;  these  bars  vary  in  number  and  position;  posterior 
face  of  pectoral  fin  dusky.  Otherwise  colored  as  the 
younger  ones. 

97.     Trachinotus  culveri  Jordan  &  Starks  n.  sp.    Palo- 
META.     Plate  xxxvi. 

Five  specimens,  each  7  inches  long,  obtained  in  the 
market  at  Mazatlan;  no  others  seen.  This  species  is  re- 
lated to  Trachinotus  falcatus  of  the  Atlantic,  but  its  fins 
are  lower  and  different  in  coloration.  It  is  also  allied  to 
Trachinotus  kennedyi,  but  the  body  is  much  deeper  and 
there  is  no  black  axillar}'  spot.  It  does  not  seem  possible 
that  with  age  culveri  should  become  transformed  into 
kennedyi. 

Head  3|:   depth  1%'*  D.  VI-i,  17:   A.  II-i,  17;  max- 
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illary  3  in  head;  eye  3^  ;  snout  4!^  ;  dorsal  lobe  i^V  '" 
head;  pectoral  i^  in  head;   caudal  ^  longer  than  head. 

Body  very  deep,  compressed,  the  back  much  elevated. 
Snout  very  blunt  and  convex,  the  rest  of  profile  straight 
and  steep;  base  of  dorsal  and  anal  very  oblique.  Dorsal 
and  anal  lobes  rather  low.  Caudal  long.  Lateral  line 
little  elevated  in  front,  the  curve  1%  in  straight  part. 
Gill-rakers  very  short,  about  5  +  9.  Teeth  persistent,  in 
specimens  7  inches  long. 

Bluish  gray,  silvery  below,  tinged  with  yellow,  every- 
where much  soiled  with  blackish  spots,  no  distinct  mark- 
ings anywhere,  the  axil  only  slightly  dusky ;  fins  all  dusky 
except  middle  of  caudal  and  lobe  of  anal,  and  the  ventrals 
which  are  whitish. 

Types,  No.  2691,  L.  S.  Jr.  Univ.  Mus. 

98.     Trachinotus  kennedyi    Steindachner.      Palometa. 

Two  large  specimens  obtained  in  the  surf.  This  spe- 
cies was  originally  described  by  Steindachner  from  Mag- 
dalena  Bay,  and  has  been  recorded  by  Dr.  Gilbert  from 
Mazatlan  and  from  Panama. 

Head  3^3  ;   depth  at  vent   2'j  ;   at  anal   z,'^;   D.  VI-i. 
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Gray  above,  with  deep  green  reflections,  lower  half 
silvery,  with  strong  golden  tinge.  Axil  jet  black,  the 
color  covering  base  of  fin  and  extending  behind  for  a 
distance  nearly  equal  to  eye,  so  that  the  fin  does  not  cover 
it ;  upper  fins  dusky,  the  caudal  edged  with  paler,  anal 
dusky  with  golden  tinge,  ventrals  purplish  white.  Pec 
torals  dusky ;  maxillary  with  a  black  streak. 

99.  Seriola  mazatlana  Steindachner. 

Originally  described  from  Mazatlan  by  Steindachner, 
but  not  seen  by  Dr.  Gilbert  or  by  us;  probably  a  migra- 
tor}' species. 

Family  NEMATISTIID/E. 

100.  Nematistius  pectoralis  Gill.     Papagallo. 

Very  common  in  all  the  waters  about  Mazatlan ;  speci- 
mens reaching  the  length  of  about  three  or  four  feet  found 
about  the  islands  of  V^enados,  Isla  Blanca  and  Creston. 

Color  silvery,  iridescent  bluish  above,  with  black  bands ; 
the  first  across  tip  of  snout ;  the  second  across  interorbital, 
involving  the  top  of  membranous  eyelid ;  the  third  from 
nape  across  opercle;  the  fourth  including  the  first  dorsal 
spine  and  running  obliquely  down  on  the  belly,  where  it 
fades  out  at  about  the  tip  of  the  pectoral  fin;  the  fifth 
running  from  middle  of  first  dorsal  obliquely  to  lateral 
line,  then  backwards  along  lateral  line  to  upper  lobe  of 
caudal,  including  the  whole  upper  half  of  caudal  peduncle ; 
a  sixth  indistinct  band,  following  the  line  of  the  back  for 
a  short  distance,  under  the  soft  dorsal;  upper  part  of 
maxillary  dusky;  long  spines  of  dorsal  with  alternate 
bands  of  yellow  and  black,  and  much  slaty-bluish  at  base; 
soft  dorsal  and  caudal  uniform  dusky :  pectoral  with  a 
black  spot  on  lower  rays,  not  involving  the  axil;  ventrals 
white;   anal  slightly  dusky. 

Described  from  a  specimen  sixteen  inches  long. 

3d  8KB..  Vol.  V.  (  29  )  Aagtut  15,  1896. 
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The  two  anal  spines  united  with  rest  of  the  fin.  No  free 
anal  spines.  Ventral  ray  really  I,  5,  the  inner  ray  very 
wide,  made  up  of  four  branches  so  that  the  rays  seem 
more  numerous;  ventral  spine  obscure.  Anal  tin  short. 
Pectoral  tin  falcate.  Both  dorsal  and  ventral  with  sheath. 
Soft  dorsal  and  anal  low,  the  last  ray  slightly  lengthened. 

Dr.  Gill  is  probably  right  in  regarding  JV^e  mat  is/ ins  as 
type  of  a  family  distinct  from  the  Carangida. 

Family  STROMATEID^. 
lOi.     Rhombus  medius  (Peters). 

Originally  described  by  Dr.  Peters  from  Mazatlan;  not 
seen  by  Dr.  Gilbert  or  by  us.  Only  the  original  type  in 
the  museum  at  Berlin  seems  to  be  yet  definitely  known. 

Family  CHEILODIPTERID^. 
Z02.     Ap(^oii  dOTli  Gunther. 

This  species  was  found  by  Dr.  Gilbert  at  Mazatlan,  but 
was  not  seen  by  us. 

103.     Apogon  retrosella  Gill.    Cardenal.    Plate  xxxvii. 

Two  specimens  of  this  most  bciiutiful   little  fish   > 
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Bright  scarlet  much  dotted  with  black,  cheek  with 
many  dark  points,  a  diffuse  dark  blotch  on  opercle;  a 
diffuse  black  blotch  at  base  of  caudal.  First  dorsal  with 
triangular  red  area  in  front.  Second  dorsal  red  at  base, 
the  anterior  half  jet  black  above  the  red,  the  posterior 
half  translucent.  From  black  anterior  ravs,  a  rather  faint 
black  saddle  falls  to  middle  of  side.  Caudal  red  at  base, 
upper  and  lower  lobes  black,  the  middle  pale.  Anal  red 
at  base,  the  anterior  rays  black,  the  posterior  pale.  Pec- 
toral white,  the  base  deep  scarlet.  V^entral  white,  red  at 
base,  blackish  at  tip.  Opercle  reddish  within,  with  some 
dusky.  Preopercle  minutely  serrulate  on  its  vertical 
margin  only,  these  serrulations  soft  and  easily  rubbed 
off.  ' 

A  younger  specimen  was,  in  life,  scarlet,  deeper  below 
and  on  tail,  fading  on  fins;  second  dorsal,  anal,  and  caudal 
tipped  with  blackish.  An  oblong  inky  spot  at  middle  of 
base  of  caudal.  An  inkv  bar  below  soft  dorsal  extend- 
ing  to  level  of  pectoral  and  spreading  on  base  of  soft 
dorsal.  A  black  bar  from  snout  through  eye  to  gill  open- 
ing, broader  and  clearer  behind,  overlaid  by  reddish,  a 
fainter  dusky  band  below  parallel  with  it. 

Family  SERRANID^E. 

104.  Alphestes  multiguttatus  (Gunther). 

This  species  is  found  in  rocky  places  along  the  coast, 
ha\nng  been  taken  by  Gilbert  at  Mazatlan  and  Panama. 
But  one  small  specimen  was  obtained  by  us. 

105.  Epinephelus    labriformis    (Jenyns).       Cabrilla 

PiNTA. 

This  species  is  generally  common  about  the  islands  on 
the  coast  of  Mexico  all  the  way  from  Cape  San  Lucas  to 
the  Galapagos  Islands.  Only  young  specimens  were  seen 
by  us. 
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Inside  of  mouth  salmon  yellow;  pectoral  with  salmon 
color,  its  edge  pale ;  caudal  with  a  maroon  band  above 
and  below;  dorsal  edged  with  blackish  red,  spots  on  belly 
nearly  white;  dorsal  with  white  on  membranes. 

io6.     Epinephelus  analogus  Gill. 

This  species  is  also  common  in  rocky  places  along  the 
coast  from  Mazatlan  to  Panama.  Several  specimens  were 
obtained  by  us. 

107.     PromicTOps  guttatus  (Linnaeus).     Mero. 

Rather  common  about  the  islands  and  in  deep  water, 
reaching  an  enormous  size,  greater  than  that  of  any  other 
bony  fish  found  in  the  region.  The  largest  seen  by  us 
weighed  some  seventy  pounds,  but  it  is  said  to  attain  the 
weight  at  times  of  500  or  600  pounds.  Only  one  speci- 
men was  obtained  in  a  condition  for  preservation.  This 
was  a  small  one  20  inches  long.  The  species  was  found 
by  Dr.  Gilbert  at  Mazatlan,  Panama  and  Punta  Arenas; 
the  type  of  quingue/ascialtts  were  obtained  by  Dr.  Bo- 
court  at  Tauesco. 

This  species  seems  to  agree  fully  with  the  account  of 
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109.     Mycteroperca  boulengeri  Jordan  &  Starks,  n.  sp. 
Cabrilla   Raizer.     '*  Mangrove   Grouper." 
Plate  xxxviii. 

This  species  is  found  with  Mycteroperca  jordani  Jen- 
kins &  Evermann  in  about  equal  abundance.  It  reaches  a 
much  smaller  size  than  any  other  species  of  Mycteroperca. 
It  is  in  many  ways  an  aberrant  form,  showing  affinities 
with  Epinephelus,  The  anal  fin  is  short,  as  in  JEpine- 
pheluSy  while  the  general  appearance  and  coloration  is 
that  of  Mycteroperca.  The  structure  of  the  skull  shows 
that  its  affinities  are  with  the  latter. 

Head  2\  in  length;  depth  2\.  Dorsal  XI-14  or  15; 
anal  III-9  or  10;  scales  about  90,  20 above  and  42  below; 
snout  3J^  in  head;  maxillary  i\\  eye  5^  ;  pectoral  i3^  ; 
ventral  if;  longest  anal  ray  if/3  ;  caudal  i^:  longest  dor- 
sal spine  2^;  gill-rakers  short,  about  6+17,  the  longest 
about  J  eye;  longest  dorsal  ray  2  in  head;  length  10 
inches. 

Body  short  and  deep,  compressed.  Head  moderate, 
compressed,  its  profile  not  steep,  nearly  straight,  a  de- 
pression before  eye.  Upper  canines  moderate,  the  lower 
quite  small.  Nostrils  small,  well  separated,  the  anterior 
slightly  larger.  Lower  jaw  very  strongly  projecting. 
Maxillary  reaching  opposite  posterior  edge  of  pupil.  Pre- 
opercle  slighily  notched,  the  angle  slightly  salient,  with 
enlarged  teeth.  Dorsal  not  deeply  notched,  the  fourth 
spine  not  much  elevated.  Second  dorsal  high,  not  long, 
its  angle  not  rounded.  Caudal  scarcely  lunate,  the  upper 
lobe  long,  the  lower  truncate.  Anal  very  high,  strongly 
elevated ;  its  posterior  border  incised,  the  anterior  rounded. 
Pectoral  and  ventral  moderate.  Scales  smoothish,  not  very 
small. 

Color  olive  gray,  covered  everywhere  with  oblong  ir- 
regular  markings  of  black,  between  which   the  ground 
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color  forms  rivulations.  Gray  lines  radiating  from  the 
eye.  A  black  blotch  below  maxillary.  Pectoral  olive 
yellow.  Other  fins  blackish,  clouded  with  pale.  First 
dorsal  with  faint  small  black  spots. 

The  supraoccipital  and  temporal  crests  are  high,  the 
supraoccipital  crest  extending  to  the  posterior  margin  of 
orbit;  the  temporal  crests  are  parallel  to  each  other,  and 
extending  to  pupil;   interorbital  space  concave. 

Several  specimens,  the  largest  (No.  1621,  L.  S.  Jr. 
Univ.  Mus.)  one  foot  in  length,  taken  in  the  Astillero 
at  Mazatlan. 

We  take  pleasure  in  naming  this  interesting  species  for 
Dr.  George  Albert  Boulenger  of  the  British  Museum,  in 
recognition  of  his  excellent  work  on  the  Scrranida,  in 
the  first  volume  of  his  Catalogue  of  the  Fishes  of  the 
British  Museum,  the  proof  sheets  of  which  have  been 
kindly  placed  in  our  hands. 

no.     Mycteroperca rosacea  (Streets).     Cabrilla  Cala- 

MARIA. 

Occasionally  taken  at  Mazatlan  in  rather  deep  water. 
Three  specimens  only  of  this  species  have  been  preser\'ed ; 
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told  by  Dr.  George  W.  Rogers  and  others  that  specimens 
weighing  150  pounds  are  not  uncommon.  The  specimen 
from  which  the  species  is  described  was  taken  by  the  ex- 
plosion of  dynamite  outside  in  the  deep  water  not  far  from 
the  island  called  Isla  Blanca. 

Head  3I  in  length;  depth  3J<^.  Scales,  small,  smooth- 
ish,  about  130.  Dorsal  XI,  16;  anal  III,  11.  Snout  3  in 
head;  maxillary  2;  eye  8.  Gill-rakers  3  +  8;  pectorals 
^tV>  4^^  dorsal  spine  3J;  longest  dorsal  rays  3;  longest 
anal  ray  2\;   caudal  lobe  iV^  ;   ventrals  2^. 

Body  robust,  not  strongly  compressed,  the  head  large. 
Lower  jaw  much  projecting.  Posterior  nostril  three  times 
diameter  of  anterior.  Preopercle  scarcely  notched,  its 
angle  scarcely  salient,  its  teeth  a  little  enlarged.  Gill- 
rakers  short,  thick,  few  in  number.  Dorsal  deep  notched, 
2d  spine  a  little  lower  than  the  4th.  Soft  dorsal  high, 
slightly  angulated.  Anal  very  high,  with  exserted  rays. 
Caudal  well  forked,  lobes  unequal. 

Color  olive  brown,  almost  uniform;  no  spots  or  bands. 
Dorsal,  anal  and  caudal  with  broad  black  margin  nar- 
rowly edged  with  whitish.  Pectoral  and  ventral  darker 
behind.     Pectoral  with  pale  edge. 

The  tj'pe,  a  specimen  weighing  in  life  seventy-five  lbs., 
has  been  sent  as  a  skin  to  the  British  Museum.  Its  length 
was  40  inches  to  base  of  caudal  fin. 

112.     Mycteroperca   pardalis   Gilbert.     Cabrilla  Pin- 

TITA. 

This  species  is  said  to  be  rather  common  at  the  Venados 
and  other  islands  in  the  neighborhood  of  Mazatlan.  A 
single  specimen  was  obtained  by  us;  a  head  was  also 
found  in  the  market.  Dr.  Gilbert  tells  us  that  he  has 
seen  salted  specimens  apparently  of  this  species  preserved 
by  the  fishermen  at  Guaymas,  together  with  specimens  of 
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a  very  large  species,  probably  our  Mycteroperca  venado- 
rutn. 

Head  3  in  length;  depth  jf'^;  dorsal  XI,  16;  anal  III, 
II.  Scales  100, small,  smooth,  imbedded, difficult  to  count. 
Eye  6^  in  head;  maxillary  2j4 ;  pectoral  i  ^  ;  longest  anal 
rayij^;  longest  dorsal  2;  longest  dorsal  spine  3J^,  Cau- 
dal upper  lobe  i^  :   ventrals  2. 

Body  deep,  robust;  anterior  profile  rather  steep  and 
straight ;  lower  jaw  moderately  projecting.  Small  canines 
in  both  jaws;  preopercle  with  notch  and  a  salient  angle. 
Gill-rakers  about  15  +  25,  rather  stout,  the  longest  about 
•jyi  in  head ;  snout  3^ .  Posterior  nostril  oblong,  4  times 
as  long  as  anterior.  Dorsal  spines  low,  the  third  and 
fourth  but  little  longer  than  the  last.  Dorsal  fin  pointed 
behind ;  anal  very  high,  triangular  in  form ;  anterior  margin 
convex,  posterior  concave.  Sixth  soft  ray  very  high, 
reaching  far  beyond  tip  of  last,  which  is  short;  spines 
graduated.  Caudal  fin  broad,  on  a  broad  peduncle,  un- 
equally lunate;  upper  lobe  longer  and  broader  than  lower. 
Pectorals  rounded. 

Color  olive  gray,  paler  below,  clouded  with  dark  above. 
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113.     Mycteroperca    jordani    (Jenkins    &    Evermann). 
Cabrilla  de  Astillero. 

Common  in  the  Astillero  at  Mazatlan,  reaching  a  much 
smaller  size  than  any  of  the  three  preceding,  the  largest 
among  them  not  being  more  than  two  pounds  in  weight. 
It  is  not  found  about  the  rocks,  but  lives  in  abundance  in 
the  branches  of  the  Astillero  on  the  muddv  bottoms  below 
a  growth  of  the  mangrove  bushes. 

Head  25^,  depth  3|.  D.  XI,  15.  A.  Ill,  10.  Scales 
23—125—43.  Gill-rakers  3+10,  short,  barely  longer  than 
pupil.  Eye  6^  in  head;  snout  3^  ;  maxillary  2^^.  P. 
i|.  V.  2.  4th  D.  spine  3.  Longest  soft  ray  2^^.  A. 
2i.     C.  i^. 

Body  moderately  elongate,  compressed;  profile  anteri- 
orly a  little  convex,  depressed  before  eye.  Mouth  mod- 
erate, the  lower  jaw  longer.  Nostrils  well  separated,  sub- 
equal.  Preopercle  scarcely  notched,  the  teeth  at  angle 
scarcely  enlarged.  First  dorsal  low,  scarcely  notched, 
the  fourth  spine  not  elongate.  Soft  dorsal  low  and 
rounded.  Caudal  truncate  or  very  slightly  rounded. 
Anal  high  but  not  rounded,  its  posterior  border  not  in- 
cised.    Pectorals  and  ventrals  moderate. 

Color  olive  gray,  with  very  obscure  marks  of  darker 
olive  in  the  form  of  diffuse  dark  clouds ;  lower  parts  pale 
olive.  Pectorals  yellowish  green;  other  fins  blackish, 
the  soft  dorsal  and  caudal  narrowly  edged  with  whitish. 
Sides  of  head  with  wavy  blackish  streaks ;  a  black  mus- 
tache behind  maxillary;  lower  side  of  head  clouded,  lower 
lip  greenish. 

Several  specimens,  each  about  a  foot  long. 

An  adult  specimen  of  the  same  species  shows  the  fol- 
lowing characters  : 

Head  2^^  in  length:  depth  3A4 .  Dorsal  XI,  17;  anal 
III,  II.      Scales   120.      Snout  3I4    in  head:    maxillary  2; 
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eye  'J}4;  pectoral  i^;  ventral  2^;  anal  ray  2^;  caudal 
14.  Longest  dorsal  spine  2|;  longest  dorsal  ray  2j. 
GilUrakers  short  3  +  8)  not  longer  than  pupil. 

Body  robust,  rather  elongate.  Head  large,  low,  its 
profile  not  steep,  a  depression  before  eye.  Canines  in 
both  jaws,  rather  strong.  Nostrils  well  separated,  the 
posterior  scarcely  longer  than  anterior.  Lower  jaw 
strongly  projecting.  Preopercle  slightly  notched,  the 
angle  little  salient.  Dorsal  rather  deeply  notched,  the 
fourth  spine  not  especially  elevated.  Second  dorsal  high 
and  long,  with  rounded  angles.  Caudal  slightly  lunate. 
Anal  high,  but  not  falcate,  its  middle  rays  much  elevated 
but  not  exserted;   both  outlines  nearly  straight. 

Color  olive  almost  black  above,  with  four  series  of  ob- 
long blackish,  cloud-like  blotches  along  sides;  these 
irregular  in  size,  the  largest  twice  length  of  eye.  Fins 
all  dark,  clouded  with  darker.  A  little  dark  red  on  pec- 
toral and  on  the  lower  edge  of  anal  and  caudal.  Pale 
edge  on  dorsal,  anal,  and  caudal  very  slight;  none  on 
pectoral.  Cheeks  and  opercles  clouded,  the  cheeks 
faintly  reticulate,  the  lower  parts  grayish,  faintly  mottled. 
In^^ide  of  nioulli  pale. 
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narrow,  J^  width  of  eye.  Interorbital  area  convex,  its 
width  4j4  in  head.  Nostrils  small,  the  posterior  scarcely 
the  larger,  separated  from  the  anterior  by  one  diameter. 
Angle  of  preopercle  scarcely  salient,  but  provided  with 
coarser  teeth ;  a  small  sharp  notch  above  it.  Opercular 
spine  flat  and  divided  into  about  six  teeth  at  the  end. 
Gill-rakers  moderate  9-}-i8.  Scales  moderate,  scarcely 
ctenoid.  Dorsal  spines  low,  the  outline  of  the  spinous 
dorsal  gently  convex,  the  fourth  spine  longest,  3  in  head. 
Soft  dorsal  high,  its  outline  angular,  the  tenth  ray  pro- 
duced, i|  in  head.  Anal  fin  formed  as  in  Mycteroperca 
falcata,  its  seventh  ray  produced  and  falcate,  i|  in  head, 
its  posterior  outline  concave.  Caudal  subtruncate,  the 
outer  rays  slightly  produced.     Pectoral  i3^  in  head. 

Color  plain  dark  olivaceous,  the  edges  of  the  fins 
scarcely  darker ;  no  evident  markings  on  body. 

115.  Paralabrax     maculatofasciatus     (Steindachner). 
Cabrilla  Pinta. 

Rather  common  at  Mazatlan.  This  is  one  of  the  very 
few  northern  species  which  extends  its  range  thus  far  to 
the  southward.  It  is  found  in  some  abundance  about  San 
Diego,  and  its  center  of  distribution  is  probably  between 
Mazatlan  and  San  Diego,  these  two  places  being  the  lim- 
its  of  its  range,  so  far  as  now  known. 

116.  Diplectrum  radiale  (Quoy  &  Gaimard). 

This  small  species  is  about  a  foot  in  length  and  is  gen- 
erally common  on  the  Coast.  It  is  apparently  not  very 
abundant  at  Mazatlan,  the  lew  specimens  seen  by  us  be- 
ing all  taken  in  the  Astillero. 

Much  cherry  red  on  head  and  fins  in  life,  sides  salmon 
color,  streaks  on  head  greenish. 
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117.  Prionodes  fasciatus  Jenyns. 

Generally  common  in  rocky  islands  on  the  Coast. 
Obtained  by  Gilbert  trom  the  islands  about  Mazatlan, 
whence  it  was  described  as  Serranus  calopleryx.  Not 
taken  by  us. 

Serranus  buUeri,  lately  described  by  Dr.  Boulenger 
from  Las  Peflas,  Jalisco,  seems  to  be  identical  with  Pri- 
onodes fasciatus. 

118.  Rypticas  zaoti  Gill.     Jabon. 

This  species  was  found  by  Gilbert  in  some  abundance 
at  Mazatlan.     It  was  not  seen  by  us. 

Family  CENTROPOMID-*. 

119.  Centropomus  viridis  Lockington.     Robalo. 

A  common  and  valued  food  fish  at  Mazatlan,  where  it 
was  also  taken  by  Dr.  Gilbert. 

This  Pacific  Coast  fish  seems  to  be  really  a  species  dis- 
tinct from  Centropomus  undecimalts,  with  which  it  has 
hitherto  been  identified.  The  only  differences  we  find 
are  these:  In  Centropomus  viridis  the  anterior  append- 
ages to  the  air-bladder  are  two  to  three  times  diameter  of 
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121.  Centropomus  pedimacula  Poey.  Robalito,  or 
Constantino  de  las  Aletas  Prietas.  (Centro- 
pomus medius  Giinther.) 

Rather  common,  reaching  a  length  of  a  little  more  than 
a  foot;  found  at  Chiapam  (Giinther),  San  Bias  (Nichols) 
and  Punta  Arenas  (Gilbert). 

We  find  but  one  difference  between  the  Pacific  form 
called  Centropomus  medius  and  its  Atlantic  analogue, 
Centropomus  pedimacula  Poey.  In  the  Pacific  specimens, 
Centropomus  medius,  the  second  anal  spine  is  curved  and 
ij^  to  i|  times  in  head.  In  Centropomus  pedimacula  it 
is  straightish  and  longer,  i%  to  ly^  in  head.  This  dif- 
ference is  of  very  doubtful  value,  and  for  the  present  we 
place  medius  in  the  synonymy  of  pedimacula. 

Color  greenish,  the  sides  bright  silvery.  Ventral  pale 
yellow,  black  at  tip,  a  little  yellow  on  anal,  none  else- 
where. Upper  fins  dusky;  dusky  on  anal  behind  the 
spine. 

122.  Centropomus  robalito  Jordan  &  Gilbert.    Constan- 
tino, OR  Robalito  de  las  Aletas  Amarillas. 

Rather  common  in  the  estuary  and  freely  ascending  the 
fresh  waters,  numerous  specimens  being  taken  by  us  in 
various  places  in  the  Rio  Presidio.  The  species  was 
found  by  Gilbert  at  Mazatlan  and  at  Panama;  it  is  prob- 
ably generally  common  along  the  coast. 

At  our  request.  Dr.  Evermann  has  compared  speci- 
mens of  the  Pacific  form  called  Centropomus  robalito  with 
Centropomus  eusifcrus  from  Cuba.  He  is  unable  to  find 
any  differences,  and  probably  the  two  are  identical.  Cen- 
tropomus  armatus  Gill  from  Panama  is,  however,  distinct 
from  eusifcrus  or  robalito. 

Olivaceous  with  bluish  reflections;  sides  silvery,  bright- 
est above:  ventrals  bright  yellow,  not  black  at  tip.  Anal 
more  or  less  bright  yellow :   upper  fins  dusky. 
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Family  LUTIANlDv*. 

123.  Hoplopagrus  guntheri  Gill.  Pargo  Coconaco. 
This  beautiful  and  most  interesting  species  is  very  com- 
mon about  Mazatlan  in  deep  water  among  the  islands.  It 
reaches  a  considerable  size,  the  largest  specimen  seen  by 
us  having  a  length  of  26  inches.  There  is  considerable 
difference  between  the  young  and  the  old  in  coloration, 
the  bands  so  conspicuous  disappearing  with  age.  The 
species  has  been  found  in  abundance  at  Cape  San  Lucas, 
Altata  and  Guaymas,  but  has  not  been  noticed  further 
south. 

Adult  greenish  above,  belly  coppery  pink;  head  olive, 
sides  with  eight  cross  bands  of  warm  brown,  unequally 
placed;  fins  dusky  olive  shaded  with  pinkish  and  brown; 
ventrals  black  tipped.  A  dark  crescent  at  base  of  pec- 
toral. 

124.  Lutianus   novemfasciatus    Gill.      Pargo  Prieto. 
Pargo  Mareno. 

This  species  reaches  a  much  larger  size  than  any  other 
members  of  the  genus  on  the  Pacific  Coast,  those  speci- 
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caudal  i3^  ;  preorbital  3  J  (^y^  in  smaller  specimens  20 
inches  long;   5  in  those  of  one  foot  long). 

Body  very  robust,  not  much  compressed,  the  back  not 
sharp.  Head  very  large,  the  mouth  very  large,  reaching 
middle  of  eye.  Canines  very  strong,  in  front  of  jaw 
and  on  sides  of  lower.  Vomerine  teeth  in  a  V-shaped 
patch,  not  prolonged  behind.  Gill-rakers  7,  very  small, 
the  longest  less  than  pupil.  Posterior  nostril  oblong,  much 
longer  than  anterior.  Preopercle  slightly  notched;  7  or 
8  rows  of  scales  on  cheeks. 

Dorsal  deeply  notched,  rather  low.  Soft  dorsal  low 
and  rounded.  Anal  low  and  rounded.  Pectoral  long  and 
pointed.  Caudal  short,  scarcely  concave.  Anal  spines 
short,  graduated.  Scales  above  lateral  line  not  in  a  paral- 
lel series. 

Maroon  color  above,  copper  red  below,  becoming  sal- 
mon color  before.  Fins  blackish,  tinged  with  maroon. 
Pectoral  dull  yellow  olive,  blackish  at  tip;  a  blackish 
cross  spot  on  base  of  pectoral,  growing  faint  with  age. 
Inside  of  the  mouth  salmon.  Ventral  quite  dark,  the  tips 
black.     Iris  salmon  color ;  no  blue  spots  or  line  below  eye. 

Young  with  spinous  dorsal  edged  with  black;  anal  and 
caudal  black ;  ventrals  black  tipped.  A  black  crescent 
on  upper  part  of  base  of  pectoral. 

Young  of  one  foot,  black  with  progressively  less  red 
and  narrow  preorbital.  Color  largely  blackish,  tinged 
with  copper  on  belly  and  lower  parts. 

The  young  are  called  Pargo  Negro;  the  half  grown, 
Pargo  Prieto;  the  adult  Pargo  Mareno,  or  Maroon  Snap- 
per. 

125.     Lutianus  argentiventris  (Peters).     Pargo  Amar- 

ILLO. 

Very  abundant  everywhere  about  Mazatlan,  and  prob- 
ably common  all  the  way  from  Guaymas  to  Panama.     It 
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reaches  a  weight  of  about  five  pounds,  and  is  a  food  (ish 
of  some  importance. 

Back  olivaceous,  anterior  parts  washed  with  maroon 
red,  bright  on  sides  of  head,  becoming  more  orange  pos- 
teriorly; posterior  half  of  body  bright  yellow;  some  pale 
streaks  on  scales.  Pectoral  light  orange  red.  Other  fins 
mostly  bright  yellow.  A  row  of  round  blue  spots  below 
eye.  Belly  silvery,  slightly  washed  with  red;  inside  of 
mouth  white;   iris  white. 

136.  Lutianus  Colorado  Jordan  &  Gilbert.  Pargo  Col- 
orado. 
This  large,  handsomely  colored  species,  is  one  of  the 
staple  food  fishes  at  Mazatlan,  being  brought  into  the 
market  every  day,  both  from  the  estuary  and  from  the 
deep  water  about  the  islands.  It  reaches  a  weight  of 
about  ten  pounds.  Thus  far  it  has  been  recorded  only 
from  Mazatlan  and  Punta  Arenas,  all  the  known  speci- 
mens having  been  collected  by  Dr.  Gilbert. 

127.     Lutianus  guttatus  (Steindachner).     Pargo  Fla- 
menco. 
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128.  Lutianus  aratus  (Giinther).     Pargo  Raizero. 

This  beautiful  species  is  not  very  abundant  about  Maz- 
atlan,  specimens  being  only  occasionally  taken.  It  rarely 
reaches  five  pounds  in  weight.  It  is  generally  distributed 
along  the  coast,  having  been  recorded  from  Punta  Arenas 
by  Gilbert,  and  from  Chiapam  and  Panama  by  Giinther. 

Dark  green,  the  dark  stripes  on  sides  dark  brown,  the 
interspaces  yellowish  white;  belly  coppery  red;  some 
bluish  ort  cheek;  pectoral  maroon  red;  ventrals  salmon 
red,  the  first  ray  white:  anal  creamy  red;  caudal  dark 
red,  blackish  towards  tip;   dorsals  dusky;   throat  silvery. 

129.  Rabirubia  inermis  (Peters).     Plate  xxxix. 

The  original  type  of  this  species  in  the  museum  at  Ber- 
lin was  said  to  have  been  brought  from  Mazatlan.  A 
single  specimen  from  Panama  is  in  the  museum  of  Stan- 
ford University.  In  this  species  the  supra-occipital  crest 
is  continued  forward  on  the  head  to  the  ethmoid  region, 
as  in  the  genus  Ocyunts,  This  character  widely  separates 
inermis  from  the  genus  Lutianus,  The  genus  Rabirubia 
Jordan  &  Fesler,  of  which  it  is  the  type,  is  separated 
from  Ocyurus  chiefiy  by  the  small  number  of  the  gill- 
rakers. 

Familv  H.-EMULID.-E. 

130.  Haemulon  sexfasciatum  Gill.      Roncador  Alme- 

JERO. 

This  species  reaches  a  larger  size  than  any  other  of  the 
group,  none  that  were  found  by  us  being  less  than  two  feet 
in  length.  It  is  not  very  common,  living  mainly  about 
the  islands.  It  was  obtained  bv  Peters  and  Gilbert  at 
Mazatlan,  and  ranges  from  Cape  San  Lucas  to  Panama. 

2d  8eb.,  Vol.  V.  <  30  »  Auguat  16.  1896. 
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131.  HaemuloD  scudderi  Gill.     Roncador  Prietg. 
This  species  reaches  a  length  of  about  fifteen  inches. 

and  is  very  common  at  Mazatlan,  more  so  than  any  other 
member  of  the  group.  Large  specimens  were  taken  by 
dynamite  in  the  deep  water  about  the  Venados,  and  the 
young  are  rather  common  in  the  estuary.  The  species 
seems  to  have  indifferently  eleven  or  twelve  dorsal  spines, 
and  the,re  is  a  greater  variation  than  usual  in  the  form  of 
the  body  and  in  the  shade  of  coloration.  There  seems  to 
be  no  doubt,  however,  that  all  the  forms  usually  referred 
to  this  species  belong  to  a  single  one.  The  species  is 
found  from  Cape  San  Lucas  to  Panama. 

Back  bright  yellow-olive  to  opposite  front  of  soft  dorsal, 
the  posterior  half,  more  or  less  abruptly,  steel  blue  black. 
The  vertical  fins  all  blackish ;  in  some  the  whole  back  is 
greenish,  in  others  only  half;  lower  parts  all  gray;  most 
of  the  large  ones  show  no  traces  of  spots  on  scales,  some 
show  a  few  spots;  fins  silvery,  with  golden  above  and  be- 
low;  mouth  red  within;   black  under  preopercle. 

132.  Hfemulon  steindachneri  (Jordan  &  Gilbert).    Ron- 
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Fins  all  golden  yellow:  body  dark  bronze,  with  rows 
of  pearly  blue  spots;  a  large  black  blotch  at  base  of 
caudal. 

133.  Lythrulon  flayiguttatum  (Gill).    (Hamulon  mar- 
garitifcrum  Giinther.) 

This  species  is  not  very  common  in  the  estuarj-  at  Ma- 
zatlan,  a  few  specimens  having  been  taken  by  Dr.  Gil- 
bert. It  is  w^idely  distributed  along  the  coast  from  Guay- 
mas  to  Panama. 

134.  Lythrulon    opalescens   Jordan    &    Starks,    n.    sp. 
Plate  xl. 

Rather  common  in  the  estuarv  at  Mazatlan,  not  vet  no- 
ticed  elsewhere;  all  the  specimens  of  Lythrulon  from 
other  localities  examined  by  us  being  referable  to  Lythru- 
lon jlaviguttatum . 

Head3J^  ;  depth  2^3  ;  dorsal  XII,  16:  anal  111,9;  snout 
3^  in  head;  maxillary  reaching  slightly  past  front  of 
pupil,  2^  in  head;  orbit  2J;  interorbital  3^^  :  longest  dor- 
sal spine  2;  longest  dorsal  ray  4;  second  anal  spine  2^  ; 
pectoral  i,^j;   ventrals  ij4:   scales  7-54-13. 

Body  deep,  compressed,  the  back  well  elevated,  the 
dorsal  outline  nearly  uniformly  curved  from  tip  of  snout 
to  caudal  peduncle ;  ventral  outline  curved  from  chin  to 
breast,  thence  straight  to  anal  spine,  and  slanting  obliquely 
upwards  to  caudal  peduncle. 

Snout  small  and  pointed;  mouth  small  and  oblique,  the 
lower  jaw  slightly  projecting;  teeth  all  small,  the  outer 
scarcely  enlarged;  preopercle  finely  serrate,  the  posterior 
limb  somewhat  concave,  the  angle  broadly  rounded. 

Gill-rakers  short  and  slender,  about  half  the  diameter  of 
pupil,  8-  15  :  scales  above  lateral  line  arranged  in  oblique 
series;  tip  of  snout,  chin  and  maxillary  naked;  scales  on 
head  small  and  crowded ;   soft  fins  scaled. 
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Pectoral  reaching  to  vent;  ventrals  reaching  half  way 
to  second  anal  ray;  second  anal  spine  a  little  longer  and 
stronger  than  third;  upper  lobe  of  caudal  the  longer, 
about  equal  to  head. 

Color  as  in  Lythrulon  flaviguttatum ,  in  spirits,  dark 
steel  gray;  a  small  very  distinct  pale  spot  on  each  scale 
of  back  and  sides,  surrounded  by  darker.  This  spot  is. 
in  spirits,  light  yellowish;  in  life  of  a  pearly  blue.  Head 
plain;  a  small  dusky  blotch  under  angle  of  preopercle. 
Fins  plain  bright  yellow  in  life.  Young  with  a  large  black 
blotch  at  base  of  caudal,  as  in  Htsmulon  steindackneri 
and  Orthoitachm  macuUcauda,  and  without  the  dusky 
horizontal  streaks  seen  in  most  of  the  other  species. 

This  species  differs  from  Lythrulon  fiaviguttatum  in 
having  fewer  gill-rakers,  the  depth  and  arch  of  the  back 
greater. 

.  Described  from  a  specimen  (No.  2963,  L.  S.  Jr.  Univ. 
Mus.)  9  inches  long.     Two  others  were  obtained. 

135-     Orthostoechus  macuUcauda  Gill. 

This  small  species  was  not  found  at  Mazatlan  either  by 
Dr.  Gilbert  or   by  the  Hopkins  expedition.     Specimens 
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yellow  on  posterior  half;  the  back  tinged  with  brassy  olive, 
which  grows  darker  behind,  the  posterior  parts  pretty  dis- 
tinctly yellow;  fin  spines  gray,  the  soft  fins  olive,  the 
fins  growing  dusky  at  tip ;  scales  on  back  and  sides  each 
with  a  distinct  black  spot;  iris  yellow;  scales  above  lateral 
line  much  enlarged,  4  in  number,  7  in  an  oblique  series; 
52  pores. 

The  generally  larger  size  of  the  scales  above  the  lateral 
line  may  possibly  separate  this  species  from  the  common 
Atlantic  form,  Anisotremus  stirinamensis, 

137.  Anisotremus  caesius  (Jordan  &  Gilbert). 

This  species  is  known  only  from  two  or  three  speci- 
mens obtained  bv  Dr.  Gilbert  in  1881  from  Mazatlan.  It 
was  not  seen  by  us,  and  is  doubtless  rare. 

138.  Anisotremus  dovii  (Giinther). 

This  species  was  found  by  Gilbert  at  Mazathm  and 
Panama,  but  no  specimens  were  obtained  by  us. 

139.  Anisotremus  taeniatus  Gill.     Catalina. 

This  species  is  rather  common  about  the  islands.  It 
reaches  a  length  of  about  18  inches,  and  in  life  is  very 
brilliant  in  color.  It  is  seldom  found  in  shallow  water. 
It  ranges  from  Magdalena  Bay  to  Panama. 

140.  Pomadasis  macracanthus  (Gimther).     Burro. 

This  species  is  extremely  common  everywhere  about 
Mazatlan.  It  is  a  food  fish  of  some  importance,  but  the 
flesh  is  rather  coarse.  It  reaches  a  length  of  about  18 
inches.  When  taken  from  the  water  it  makes  a  loud  and 
singular  noise  extremely  similiar  to  the  noise  made  by  the 
donkey  or  burro,  from  which  this  species  receives  its  com- 
mon name.  Every  species  of  the  genus  makes  some 
noise,  but  in  no  case  is  it  so  loud  as  in  this  one. 
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141.     Pomadasis  branicki  (Steindachner). 

This  small  species,  rarely  exceeding  six  inches  in  length, 
was  found  by  us  in  some  abundance  in  the  Astillero  at 
Mazatlan.  It  was  obtained  by  Gilbert  both  at  Mazatlan 
and  Panama.  Steindachner  described  it  from  Tumbez 
on  the  coast  of  Peru. 

143.     Pomadasis  panamensis  (Steindachner). 

This  species  is  generally  common  along  the  west  coast, 
but  it  was  not  seen  by  us.  Dr.  Gilbert  found  it  both  at 
Mazatlan  and  Panama. 

143.  Pomadasis     axillaris    (Steindachner).        Bukro 
Blanco. 

This  species  reaches  the  length  of  about  a  foot,  and  is 
occasionally  taken  at  Panama;  a  single  specimen  being 
found  by  us  at  Mazatlan.  Both  Steindachner  and  Gilbert 
also  record  it  from  Mazatlan,  and  a  single  specimen  has 
been  found  by  us  in  the  collection  of  Dr.  Streets  from  the 
coast  of  Lower  California.  It  has  not  been  noticed  from 
any  other  locality. 

144.  Pomadasis  nitidus  (Steindachner). 
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dachner)  from  Pomadasis  leucisciis  (Gunther).  We  have 
reached  the  conclusion  that  all  of  these  forms  belong  to 
one  species,  and  that  elongatnSy  as  we  have  understood  it, 
cannot  be  maintained  as  a  separate  species.  The  two 
supposed  forms  have  been  recorded  from  various  places 
between  Guaymas  and  Panama.  The  name  clongatus 
was  first  applied  to  a  Peruvian  specimen,  which  is  possibly 
different  from  leticiscus^  as  we  have  seen  none  exactly  like 
Steindachner's  figure. 

The  young  show  yellowish  shades  on  fins.  Second 
dorsal  mottled  with  blackish ;  a  diffuse  duskv  blotch  on 
opercular  angle,  and  evident  dark  streaks,  three  or  four, 
along  middle  of  sides. 

146.  Orthopristis  chalceus  (Gunther). 

This  species  is  generally  common  along  the  coast  from 
Guavmas  to  Panama.  It  was  obtained  by  Steindachner 
and  Gilbert  at  Mazatlan,  but  no  specimens  were  secured 
bv  us. 

147.  Isaciella  breyipinnis  (Steindachner). 

The  original  type  of  this  species  was  obtained  by  Dr. 
Steindachner  at  Mazatlan.  A  specimen  from  Panama, 
now  in  the  museum  of  Yale  University,  was  obtained  by 
Prof.  Bradley.  The  species  seems  to  be  rare,  and  no 
specimens  were  secured  by  us. 

148.  Microlepidotus  inornatus  Gill.     Jopaton. 

Five  specimens  of  this  rare  species,  the  largest  about 
fifteen  inches  in  length,  were  obtained  by  us  with  dyna- 
mite off  the  shore  of  the  southernmost  of  the  three  Ven- 
ados  Islands. 

In  life,  steel-blue,  with  stripes  of  bright  bronze;  upper 
fins  with  golden:  caudal  partly  dusky:  preorbital  with 
vertically  oblong  spots. 
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Family  SPARID^. 

149.  Calamus  brachysomus    (Lockington).     Mojarra 
Garabata. 

This  species  is  very  common  about  Mazatlan,  being  a 
food  fish  of  some  importance  and  reaching  a  length  of 
about  fifteen  inches.  It  was  also  obtained  by  Dr.  Gilbert. 
Its  range  southward  is  not  certain,  but  it  is  generally  com- 
mon in  the  Gulf  of  California. 

Family  KYPHOSID^. 

150.  Kyphosus  analogus  (Gill).     Salema. 

This  beautiful  species  is  rather  common  about  Mazat- 
lan, both  in  the  estuary  and  in  deep  water  in  the  neigh- 
borhood of  the  islands.  It  was  not  found  by  Dr.  Gilbert, 
and  its  range  along  the  coast  is  not  definitely  distinguished 
from  that  of  the  following  species,  the  two  having  been 
recorded  as  identical  by  authors  who  had  seen  but  one. 
They  were  first  properly  distinguished  by  Jenkins  and 
Evermann,  who  obtained  both  atGuaymas.  The  marked 
difference  in  color,  however,  does  not  appear  in  the  de- 
scription of   Jenkins   and  Evermann,  which  was  drawn 
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anteriorly;  scales  13-76-20;  all  the  fins,  with  the  excep- 
tion of  spinous  dorsal,  entirely  scaled. 

Tip  of  pectoral  sharply  rounded;  front  of  anal  not 
greatly  elevated,  its  longest  ray  3  in  base  of  fin,  which  is 
about  equal  to  head;  spinous  dorsal  higher  than  soft 
dorsal;   upper  lobe  of  caudal  the  longer. 

Color,  steel  blue,  brighter  than  in  clci^a9is,  with  bronze 
streaks  along  the  edges  or  rows  of  scales,  much  brighter 
than  in  elegans.  A  broader  gray  streak  bordered  with 
bronze  at  base  of  soft  dorsal.  A  large  brassy  spot  in  the 
axil,  extending  along  shoulder  girdle ;  a  deep  bronze 
stripe  through  eye,  another  back  from  angle  of  mouth ; 
the  two  separated  by  steel  blue :  fins  all  blue  black,  with 
some  bronze,  especially  on  pectoral.  Body  more  elongate 
than  in  elegans;  the  form  more  elliptical:  the  mouth  less 
blunt,  with  fewer  teeth :  the  scales  smaller  and  more 
crowded  anteriorly;  the  fins  lower,  especially  the  anal. 
Well  separated  from  K\'p/iostis  elegans,  living  chiefly  in 
the  rocks  outside;  rare  in  the  bay.  Largest  specimen 
eighteen  inches  long. 

151.     Kyphosus  elegans  (Peters).     Ciiopa. 

This  species  is  rather  common  about  Mazatlan,  espe- 
cially in  the  sluggish  waters  of  the  Astillero.  Like  the 
preceding,  it  reaches  a  length  of  about  fifteen  inches. 

Head  3^3;  depth  2;  dorsal  XI,  12;  anal  III,  11 ;  eye 
4  in  head;  snout  3^4'  ;  maxillary  3|;  pectoral  ij,  equals 
ventral;  longest  ray  of  soft  dorsal  2^;  longest  dorsal 
spine  2  J^  ;  longest  anal  ray  2  :  upper  lobe  of  caudal  equals 
head. 

Body  ovate,  compressed:  profile  rounded,  slightly  pro- 
duced before  eyes:  concave  over  snout  in  some  speci- 
mens, straight  in  others:  a  gentle  curve  from  eyes  to  dor- 
sal.    Mouth  small,  horizontal,  the  jaws  equal:   teeth  in  a 
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single  series,  about  36  in  each  jaw;  maxillary  extendii^ 
to  the  verdchl  from  anterior  edge  of  orbit;  snout,  lower 
jaw  and  preorbital  naked,  head  everywhere  else  scaled; 
opercles  with  8  or  9  rows  of  scales;  scales  on  body  large, 
somewhat  crowded  anteriorly;  scales  11-63-17;  all  the 
tins,  except  spinous  dorsal,  with  scales  to  their  edges, 
those  on  caudal  exceedingly  small. 

Tip  of  pectoral  sharply  rounded,  not  reaching  to  tips 
of  ventrals;  ventral  spine  half  as  long  as  soft  rays;  anal 
spines  short  and  stout,  graduated;  anal  elevated  in  front 
and  higher  than  soft  dorsal;  middle  spines  of  dorsal  the 
longest,  about  equal  to  highest  rays  of  soft  dorsal;  upper 
lobe  of  caudal  the  longer. 

Color  grayish  black,  with  paler  centers  to  the  scales; 
sides  with  large  faint  diffuse  yellowish  white  spots ;  a  little 
bluish  and  yellowish  on  sides  of  head;  a  yellow  streak 
below  lower  part  of  eye.     Vertebrse  9+16  or  10+15, 

Family  SCI^NID^. 
152.     Cynoscion  reticulatus  (Gunther).     Corvina. 
Generally  common  on  the  sandy  bottoms  about  Mazat- 
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154.  Larimus  argenteus  ( G  ill ) . 

One  large  specimen  obtained;  also  found  in  the  Gulf 
of  California  and  southward  on  sandv  shores  to  Panama. 

155.  Larimus  breviceps  Cu\'ier  &  Valenciennes. 

Specimens  of  this  species  were  obtained  by  Dr.  Gilbert 
at  Mazatlan,  Punta  Arenas  and  Panama.  None  were 
seen  bv  us. 

156.  Conrula  macrops  (Steindachner).     Vacuocua. 

One  fine  specimen  from  the  Astillero  at  Mazatlan. 

Head  3^  ;  depth  3;  dorsal  XI,  I,  25;  anal  II,  9;  eye 
3^  in  head;  snout  434;  maxillary  2^0:  longest  dorsal 
spine  i^  :  longest  dorsal  ray  2  V4  ;  second  anal  spine  2 '3  : 
ventrals  1%;   pectoral  i|:  caudal  fin  ij4- 

Body  oblong,  moderately  compressed,  not  much  ele- 
vated; dorsal  outline  uniform  from  tip  of  snout  to  caudal 
peduncle;  ventral  outline  rounded  from  chin  to  breast, 
then  straight  to  anal  spine,  then  slanting  obliquely  upward 
to  caudal  peduncle. 

Snout  blunt,  shorter  than  large  eye:  upper  jaw  slightly 
projecting,  teeth  small  and  sharp,  in  one  or  two  irregular 
series  in  lower  jaw,  in  several  series  in  upper  jaw,  the 
outer  row  slightly  enlarged:  maxillary  extending  to  pos- 
terior edge  of  pupil:  chin  with  four  large  pores;  edge  of 
preopercle  covered  with  skin,  which  is  serrated  on  the 
edge. 

Gill-rakers  slender,  9-13:  scales  ctenoid  on  the  body, 
cvcloid  on  the  head:   scales  8— s6-ii. 

Spinous  dorsal  a  little  higher  than  soft  dorsal :  first  dorsal 
spine  very  short,  second  about  5  times  longer,  third  twice 
as  long  as  second,  third,  fourth,  fifth  and  sixth  subequal, 
the  others  rapidly  shorter:  first  anal  spine  very  small,  the 
second  many  times  longer  and  stouter,  but  shorter  than 
soft  rays:  ventrals  inserted  behind  pectorals  and  reach- 
ing beyond  them:   caudal  truncate. 
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Ground  color  silvery,  but  so  closely  set  with  small  dark 
brown  points  as  to  almost  obscure  the  silver;  sides  with 
about  four  faint  dark  cross  bands  and  with  conspicuous 
black  stripes  following  the  rows  of  scales,  about  11  hor- 
izontal stripes  below  lateral  line,  those  above  slanting  ob- 
liquely upward  anteriorly,  but  becoming  horizontal  pos- 
teriorly, tips  of  ventrals  and  anal  black,  other  fins  dusky. 

Described  from  a  specimen  8  inches  long. 

157.  Bairdiella  icistia  (Jordan  &  Gilbert). 

This  pretty  species  is  not  rare  in  the  Astillero  at  Ma- 
zatlan,  where  specimens  were  obtained  by  Dr.  Gilbert 
and  by  us.     It  has  not  been  noticed  elsewhere. 

158.  Ophloscion  scierua  (Jordan  &  Gilbert). 

The  species  was  obtained  by  Dr.  Gilbert  at  Mazatlan; 
not  seen  by  us.  It  is  more  common  southward,  having 
been  taken  by  Dr.  Gilbert  at  Punta  Arenas  and  Panama. 

159.  Micropogon  ectenes   Jordan  &  Gilbert.      Verro- 

GATO. 

This  species  is  a  rather  common  food  fish  about  Mazat- 
lan, reaching  a   length   of   18  inches.     Numerous  speci- 
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162.  Menticirrus  simus  Jordan. 

This  species  was  described  from  specimens  obtained 
by  Dr.  Gilbert  at  Mazatlan.  A  single  very  small  one  was 
obtained  by  us  in  the  surf  north  of  the  city. 

163.  Menticirrus  panamensis  (Steindachner). 
Taken  by  Dr.  Gilbert  at  Mazatlan ;   not  seen  by  us. 

164.  Menticirrus  elongatus  (Gimther).     Verrugata. 

This  species  is  very  common  in  the  surf  on  the  sandy 
beaches  about  Mazatlan.  Specimens  were  also  obtained 
by  Dr.  Gilbert.  Elsewhere  it  has  been  recorded  only 
from  Chiapam,  whence  came  Dr.  Giinther's  original 
types. 

Family  GERRID^. 

165.  Eucinostomus  californiensis  (Gill).  Mojarra 
Cantilena.  (Diapteris  californiensis  and  gracilis 
Gill.) 

Excessively  common  in  the  estuary,  being  by  far  the 
most  abundant  species,  not  excepting  the  White  Mullet. 
It  is  rarely  used  as  a  food  on  account  of  its  small  size,  its 
length  when  adult  ranging  from  five  to  ten  inches.  The 
second  interhaemal  bone  in  this  species  is  developed  in  a 
very  singular  manner,  being  short,  much  expanded  and 
hollow,  the  broadly  open  upper  end  being  occupied  by 
the  posterior  part  of  the  air-bladder,  the  structure  being 
the  same  as  in  the  genus  Calamus,  but  more  highly  de- 
veloped, the  bone  being  shorter  and  more  largely  ex- 
cavated. This  structure  is  seen  also  in  Eucinostomus 
gula,  harcnguluSy  and  probably  others.  As  Gcrrcs  gula 
(  =  argcnteus)  is  the  type  of  the  genus  Eucinostomus,  this 
structure  may  be  held  to  define  that  genus  as  distinct  from 
Gcrrcs,  There  can  be  no  question  as  to  its  generic  im- 
portance.    In    Gcrrcs  proper,  the  second    interhaemal  is 
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long  and  spear-shaped,  very  much  more  slender  in  pro- 
portion to  its  length,  not  hollow  and  not  receiving  any  of 
the  air  bladder.  This  structure  is  seen  in  Gerres  ctnereus 
(Walbaum),  in  Gerres periwiuHusQuvxcT &  Valenciennes, 
and  in  Gerres  linealus  Humboldt,  as  also  in  several  West 
Indian  species. 

Eucinostomus  californiensis  is  generally  common  along 
the  west  coast  of  Mexico,  from  Guaymas  to  Panama. 
It  is  probably,  however,  not  found  in  the  West  Indies, 
the  closely  related  Eucinostomus  harengulus  being  appar- 
ently a  different  species.  The  specimens  called  califor- 
niensis by  Gill,  having  the  premaxillary  groove  semi-oval 
or  fi-shaped,  seem  to  represent  the  adult  of  this  species. 
Those  called  gracilis,  with  the  premaxillary  groove  linear, 
are  the  young  or  half-grown.  Still  others,  especially 
adults,  have  the  premaxillary  groove  round,  forming  a  pit, 
and  every  intermediate  character  may  he  found. 

At  first  we  thought  it  possible  to  separate  californiensis 
AtiA  gracilis  as  distinct  species.  The  careful  re-examina- 
tion of  some  200  specimens  leaves  us  wholly  unable  to 
separate  them,  as  all  grades  of  variation  occur.     Appar- 
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a  substitute  for  (rerres,  regarded  as  preoccupied  by  the 
earlier  name  Gerris,  applied  by  Fabricius  to  a  genus  of 
insects.  The  name  Catochienum  can  only  be  used  if 
Gerres  is  regarded  as  ineligible.  By  the  rules  followed  by 
us,  Gerres  must  be  retained,  being  spelled  differently  from 
Gerris.  In  different  publications  of  Poey,  -plumieri  is 
made  the  type  of  Gerres^  although  it  is  not  one  of  Cuvier's 
original  species.  Bleeker  substitutes  Diapterus  for  Ger- 
res and  CatochcPfiNtH,  specifying  plumiertTis  its  type,  while 
Gill  and  Poey  have  used  the  name  Diapterus  for  the  allies 
of  gtila^  to  which  the  name  Eucinostomus  had  been  applied 
in  1855  by  Baird  and  Girard.  Although  ^/«;;//Vr/ cannot 
be  made  the  type  of  Gerres^  it  seems  to  us  that  the  cog- 
nate species  lineal  us  can  be  so  regarded.  If  this  view  is 
adopted,  the  restricted  Gerres  of  the  present  paper  would 
correspond  exactly  with  the  restricted  Gerres  of  Poey  and 
Gill.  This  fact  certainly  justifies  us  in  choosing  lineatus 
as  the  type  of  the  genus. 

There  can  be  no  doubt  of  the  generic  value  of  Eucin- 
ostomus (g'u/a )  and  of  L/trn/a  Jordan  &  Evermann  MS. 
(lefroyi)^  as  distinguished  from  Gerres,  Of  the  other 
groups  represented  in  Arperican  waters,  A'ystiema  Jordan 
&  Evermann  MS.  (cinereus)  seems  to  be  a  valid  genus, 
while  Diapterus  (auratus)  should  stand  rather  as  a  sub- 
genus of  Gerres,  Diapterus  differs  from  Gerres  chiefly 
in  the  entire  preorbital.  Xystcema  has  the  preopercle  as 
well  as  preorbital  entire,  while  Uhema  has  the  second  in- 
terhajmal  very  short,  and  the  two  spines  of  the  anal  are 
themselves  scarcely  enlarged, 

Moharra  Poey  ( rhombeus  )  differs  from  Diapterus  only 
in  the  presence  of  two  anal  spines  instead  of  three,  a 
character  of  low  importance,  as  the  relation  of  the  species 
included  in  the  two  groups  is  very  close. 

The  exotic  genera  of  this  group  have  not  been  studied 
bv  us. 
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The  specimens  recorded  by  Eigenmann  from  San  Diego 
Bay  as  Gerres  cincreus  var.  (Amer,  Nat.,  1891,  156) 
seem  to  be  Etichwslomus  calif orniensis. 

166.  Xysteemacinereum  (Walbaum).  Mojarra  Blanca. 
Very  abundant  at  Mazatlan,  being  one  of  the  staple 

food  fishes,  and  reaching  a  length  of  nearly  two  feet;  its 
flesh  is  of  an  excellent  quality.  The  species  was  found 
by  Dr.  Gilbert  at  Mazatlan  and  Panama,  and  seems  to  be 
generally  common  along  the  coast.  Like  the  rest  of  the 
genus,  it  occurs  in  shallow  water  on  sandy  bottoms,  away 
from  the  surf. 

167.  Gerres  pemrianus  Cuvier  &  Valenciennes.     Mo- 
jarra  DE   LAS   AlETAS   AmARILLAS. 

This  small  species  is  abundant  at  Mazatlan,  although 
leas  common  than  £ncinostomus  calif  orniensis,  and  Xys- 
t«Btna  cinereutn.     It  rarely  exceeds  six  inches  in  length, 

Gerres  brevtrostrts  Sauvage,  from  Rio  Guayas,  near 
Guayaquil,  is  not  evidently  different  from  this  species. 

168.  Gerres   lineatus  (Humboldt).     Mojarra   China. 
yilhi,i>.  Gii 
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as  by  Dr.  Gilbert.  These  small  specimens  are  identical 
with  those  obtained  by  Xantus  at  Cape  San  Lucas,  the 
types  of  Cirrhites  betaurus.  It  has  been  supposed  that 
these  are  the  young  of  Cirrhites  rivulatus  Valenciennes, 
abundant  about  the  Galapagos  and  Revillagigedos,  as  no 
differences  except  those  of  color  appear.  The  color  differ- 
ences are,  however,  strongly  marked,  and  we  are  disposed 
to  let  Cirrhites  betaurus  stand  provisionally  as  a  distinct 
species.  The  coloration  of  betaurus  has  been  well  de- 
scribed by  Dr.  Gill;  that  of  rivulatus  is  well  figured  by 
Dr.  Giinther. 

First  dorsal  fin  bright  orange  red  in  life ;  second  red- 
dish;  cross  bands  on  bodv  black. 

Family  CICHLID.^. 

170.  Heros  beani  Jordan.     Mojarra  Verde. 

Common  in  the  deeper  and  more  quiet  places  in  the 
Rio  Presidio,  especially  just  below  the  xnllage  of  Presidio. 
It  reaches  a  length  of  about  eight  inches,  and  is  occasion- 
ally taken  by  the  hook,  its  habits  being  very  similar  to 
those  of  the  abundant  sun  fishes  as  seen  in  the  more 
northern  waters. 

Adult  light  olive,  banded  with  darker;  black  spots  on 
each  scale.  First  dorsal  edged  with  dark  red,  the  two 
black  blotches  and  black  bars  obsolete.  Young  with  the 
bars  distinct;    no  blue,  yellow  or  red  in  life. 

Family  POMACENTRID^. 

171.  Eupomacentrus    rectifraenum    (Gill).       Pescado 
AzuL.     ( Pomacentrus  analigutta  Gill.) 

This  beautiful  fish  is  very  abundant  in  the  rock  pools 
about  Mazatlan.  It  is  excessively  wary  and  hard  to  catch. 
Great  changes  in  coloration,  due  to  age,  have  been  no- 
ticed by  Dr.  Giinther  and  others.     The  chief  peculiarity 

So  Ser.,  Vol.  V.  (  31 )  Augost  16,  1896. 
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is  in  the  greater  uniformity  in  coloration  of  the  adult,  in 
which  the  blue  shades  become  obscure,  and  the  ocelli,  so 
conspicuous  in  the  young,  are  more  or  less  lost. 

This  species  is  exceedingly  close  to  Eupomacenlrus 
fuscus  (Cuvier  &  Valenciennes),  a  species  found  on  the 
Brazilian  coast.  Comparing  specimens  from  Bahia  with 
ours  from  Mazatlan,  we  note  that  in  E.  reclifranum  the 
blue  markings  persist  longer  and  that  the  scales  on  the 
head  are  smaller,  more  crowded  and  more  mixed  with 
small  scales  in  E.  rectifranum  than  in  Eupomacentrui 
fuscus. 

Head  3J^  ;  depth  2;  D.  XII,  13;  A.  II,  11;  scales 
3-28-9;  eye  4  in  head;  snout  2|;  D,  lobe  i|;  C,  upper 
lobe  i{;   V.  i>^  ;   P.  \%. 

Preorbital  and  preopercle  strongly  serrate.  Teeth 
Brm,  flattened,  not  notched.  Lateral  line  ending  under 
ninth  dorsal  ray.  Caudal  lunate,  the  upper  lobe  the 
longer.  Dorsal  and  anal  rounded,  ventral  filamentous. 
Gill-rakers  short,  slender,  weak,  numerous. 

Color  of  adult  (5^  inches)  nearly  uniform  blackish 
olive,  darker  on  head,  back  and  tins,  paler  on  pectoral 
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differences  between  the  two  are  comparatively  slight  but 
very  persistent,  and  we  believe  that  the  two  species  are 
fully  distinct  from  each  other.  In  life  E upomacentrus 
fiavilatus  is  the  most  beautiful  fish  found  on  the  coast  of 
Mexico,  showing  a  most  intense  shade  in  the  blue  of  its 
back  and  the  orange  of  its  sides.  Both  this  species  and 
the  preceding  were  found  at  Cape  San  Lucas,  but  only 
Eupomacentrus  recti fnenum  has  been  taken  at  Panama. 

An  irregular  line  from  snout  below  eye  to  soft  dorsal 
divides  the  fish  into  two  parts;  below  this  line  all  is  bril- 
liant yellow  with  an  orange  shade,  deepest  on  anal;  above 
all  is  the  brightest  sky  blue.  Scales  darker,  but  all  edged 
with  sky  blue,  six  sky  blue  stripes  on  upper  part  of  head. 
An  indigo  spot  on  base  of  first  soft  dorsal  and  last  dorsal 
spines  extending  on  back,  this  surrounded  by  a  ring  of 
sky  blue;  a  similar  smaller  ocellated  spot  on  back  of 
caudal  peduncle. 

173.     Abudefduf  *  saxatilis  (Linnaeus). 

Common  in  rock  pools  about  Mazatlan,  where  it  was 
obtained  in  abundance  bv  Dr.  Gilbert  and  bv  us.  The 
largest  specimens  were  taken  by  dynamite  off  the  Vena- 
dos  Islands. 

Careful  comparison  of  these  specimens  with  others 
from  the  West  Indies  shows  no  difference  whatever. 
Glyphisodon  troscheli  Gill,  the  name  given  to  the  Pacific 
Coast  form,  is  therefore  fully  synonymus  with  Abudefduf 
(or  Glyphisodon)  saxatilis. 

In  life,  bright  greenish  yellow  above  with  steel  blue 
bands.  Dorsal  like  back;  other  fins  dusky;  axillary  spot 
faint. 

In  alcohol,  the  color  is  a  slaty  brown  tinged  with  red- 

*  Abudefilnf  ForskAl  seems  to  be  identical  with  Gtyphiaodon  and  is  en- 
titled to  priority,  notwithstanding  its  barbarons  form. 
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dish  brown  below,  showing  faint  dark  cross  bars,  with  no 
bright  color  anywhere,  the  yellowish  green  of  the  back 
being  last  to  fade;  behind  the  pectoral  each  scale  has  a 
white  spot,  these  form  white  lines  that  run  back  to  a  little 
past  the  tip  of  pectoral.  All  fins  dark  except  pectoral, 
which  is  colorless. 

174.  Abudefduf  declivifrons  (Gill). 

This  species  occurs  in  rock  pools  in  abundance  every- 
where about  Maxatlan,  in  company  with  Abudefduf  saxo' 
ti/is,  from  which  its  duller  color  readily  distinguishes  it. 

In  life,  dusky  brownish  with  many  pale  spots  on  edge 
of  scales ;  these  vary  a  good  deal ;  cross  bands  blackish ; 
no  bright  colors.  Black  spot  at  base  of  pectoral  con- 
spicuous, a  good  mark,  varying  in  size,  larger  in  older 
specimens. 

175.  Hicrospathodon  bairdil  (Gill).     Plate  xliii. 
Numerous  small  specimens  taken  in  the  rock  pools  in 

company  with  Eupomacentrtti  favilalus,  a  species  which 
the  present  one  closely  resembles  in  color,  and  which 
scarcely  excels  it  in  brilliancy.  This  species  has  been  well 
described  by  Dr.  Gill.      It  seems    to   reach    only  a   small 
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Body  compressed,  ovate;  profile  convex;  mouth  wide, 
lower  jaw  included ;  teeth  in  a  single  row  and  movable ; 
gill-rakers  small  and  numerous;  head  entirely  scaled; 
scales  on  body  large  3-30-9;  scales  running  well  up  on 
fins;   lateral  line  high,  ending  under  last  dorsal  ray. 

Color:  Body  divided  into  two  parts  by  a  line  from  the 
opercular  flap  to  posterior  end  of  soft  dorsal,  below  this  line 
it  is  rich,  bright  yellow,  above  it  is  sky  blue,  darker  on 
head,  with  brilliant  sky  blue  spots;  a  chain  of  these  spots 
following  the  suborbitals  below  eye;  a  spot  at  angle  of 
mouth,  two  converging  lines  of  spots  more  or  less  run 
together  from  tip  of  snout  to  upper  edge  of  orbit,  each 
scale  on  nape  with  a  spot  and  a  few  scattering  spots  on 
opercle;  scales  on  upper  part  of  body  edged  with  dark; 
a  dark  spot  on  caudal  peduncle  anteriorly  edged  with  sky 
blue;  fins  all  more  or  less  dusky  except  anal  and  ventrals, 
which  are  white  and  edged  with  black. 

176.     Microspathodon    dorsalis    (Gill).      (Pomacentrus 
quadrigutta  Gill.) 

A  single  specimen  4  inches  in  length  was  obtained  in  a 
rock  pool  on  the  Peninsula  called  Vijia,  by  Mr.  George 
B.  Culver. 

This  specimen  corresponds  almost  perfectly  to  Dr.  Gill's 
account  of  Pomataprion  dorsalis.  A  smaller  specimen 
entirely  similar  was  also  obtained.  The  distinctions  be- 
tween this  species  and  Microspathodon  bairdii  are  con- 
stant  though  slight. 

Head  3;  depth  \\\  D.  XII,  16;  A.  II,  12;  scales  3- 
28-10;  eye  2j/^  in  head;  snout  4;  D.  lobe  i;  C.  lobe 
equals  head;   P.  i^^;    V.  equals  head. 

Body  compressed,  the  profile  rounded,  depressed  before 
eye  so  that  snout  projects.  Gill-rakers  numerous,  very 
short,  slender,  close  set.  Preorbital  deep.  Preorbital 
and  preopercle  entire.     Teeth  in  a  single  row,  movable. 
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Dorsal  spines  rising  to  the  last,  subtruncate,  flattened,  each 
with  a  brown  vertical  streak  in  center;  the  soft  rays  and 
lobes  of  caudal  much  produced,  as  also  ventrals. 

Deep  indigo  blue  on  body  and  fins;  no  pale  edgings  to 
any  of  the  fins;  three  round  sky  blue  spots  above  lateral 
line,  the  one  near  its  beginning,  the  one  under  front  of 
spinous  dorsal,  the  third  under  last  spine,  the  first  smallest, 
the  other  two  as  large  as  pupil ;  a  larger  sky  blue  saddle 
in  axil  of  last  soft  ray.  Head  with  many  sky  blue  spots 
everywhere,  those  on  preorbital  and  suborbital  coalescing 
in  a  blue  streak;  another  streak  behind  angle  of  mouth, 
and  another  above  eye.  Axil  sky  blue,  a  bar  of  sky  blue 
across  end  of  snout.  Angle  of  snout  aky  blue. 
177.  Microspathodon  azuiissimus  Jordan,  &  Starks  n. 
sp.     Plate  xliv. 

A  surpassingly  beautiful  little  fish,  obtained  by  dynamite 
from  the  rocks  about  the  Venados  Islands.  Three  spec- 
imens were  taken,  the  largest  twelve  inches  in  length. 

This  species  seems  to  agree  fully  with  Microspathodon 
dorsa/is,  except  in  coloration,  in  the  greater  elongation  of 
the  lobes  of  the  fins  and  in  the  greater  depth  of  the  pre- 
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Head  3:  depth  2:  D.  XIL  lO:  A,  II,  13:  eve  5  in 
head :  snout  nearly  2 :  pectoral  i  ^-s  ^  hujhest  dorsal  spine 
3  in  body:  ventral  2»-^  in  lenifth:  anal  lobe  2*t^:  dors;d 
lobe  i^^  in  body. 

Body  compressed  and  deep :  dorsal  outline  tn^m  snv>ut 
to  caudal  peduncle  uniiomi :  breast  pn^minent  and  >vell 
rounded,  behind  which  the  ventral  outline  is  straijjht  to 
anal  spine,  then  slanting  obliquely  upward  to  caudal  pe- 
duncle. Mouth  wide  with  thick  lips:  the  teeth  flat,  sharp 
and  mox'able,  in  a  sinjjle  row  in  each  iaw,  those  in  the 
upper  jaw  are  arrang^ed  in  a  crescent,  in  the  lower  jaw 
they  are  in  a  straight  line  in  tront.  but  at  the  sides  they 
describe  nearly  a  right  angle  and  run  back :  isthmus  with 
a  notch  made  by  the  prominence  of  the  breast.  Tip  ot 
snout,  maxillarv  and  lower  iaw  naked :  head  everywhere 
else  \%*ith  scales,  the  scales  on  cheeks  in  about  s  rows: 
scales  on  body  large.  3-28-0:  all  the  tins  with  scales. 
Accessorv  scales  verv  few. 

Lateral  line  running  high  and  ending  under  last  ray  of 
soft  dorsal:  gill-rakers  numerous,  short  and  weak,  about 
5-{-2i.  Pectoral  short  and  rounded  at  the  tip:  ventrals 
with  the  middle  rays  produced,  2».»  times  ventral  spine, 
reaching  past  vent  to  anal:  spinous  dorsal  low:  with 
the  exception  of  the  first  the  spines  are  about  equal:  soft 
dorsal  and  anal  falcate  and  filamentous,  the  dorsal  lobe 
slightly  the  longer,  not  quite  reaching  to  tip  of  caudal  fin : 
caudal  widely  forked,  the  lobes  falcate,  the  upper  lobe  the 
longer:  the  middle  rays  are  contained  3'^  times  in  the 
upper  caudal  lobe. 

Specimens  described  twelve  inches  in  length  (Nos. 
1610,  1636  and  2895,  L.  S.  Jr.  I'niv.  Mus.). 

In  life,  deep  indigo  blue,  with  traces  of  olivaceous 
cross -shades.  Pectoral,  dorsal  and  caudal  edged  with 
bluish  white.     Eves  xnolet. 

The  species  feeds  on  plants. 
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Family  LABRID.^. 

178.  Harpe  diplotsenia  Gill. 

A  single  young  female  specimen  waa  obtained  by  us 
at  Mazatlan.  This  species  is  rare  in  collections,  but  is 
apparently  not  uncommon  around  the  rocky  islands.  It 
has  been  recorded  from  Cape  San  Lucas  by  Xantus,  and 
numerous  specimens  from  the  Revillagigedos  have  been 
taken  by  Dr.  Gilbert.  The  form  called  Harpe  -pectoralis 
Gill  is  the  male  of  the  same  species  of  which  Harpe  diplo- 
lienia  Gill  is  the  female. 

179.  Pseudojulis  Dotospilus  Gunther. 

This  small  species  is  common  in  rock  pools  about 
Mazatlan,  where  numerous  examples,  the  largest  about 
six  inches  long,  were  obtained  by  us.  It  was  found  in 
these  pools  by  Gilbert,  and  has  been  recorded  from  Pan- 
ama by  Gunther. 

Coloration  of  adult  blue  green ;  bar  across  base  of  pec- 
toral very  bright;  no  dark  spot  behind  eye;  corners  and 
tip  of  caudal  pale,  as  in  young.  Each  scale  of  posterior 
part  of  body  with  a  small  sky  blue  spot  at  tip;   edges  of 

Axil 
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adult.  First  dorsal  bronze  with  bluish  cross-streaks,  the 
large  black  blotch  ocellated  with  blue  and  with  a  patch  of 
bright  yellow  before  and  behind  it.  Interspaces  between 
this  and  the  two  other,  smaller  black  spots  also  bright 
light  yellow. 

180.     Halichoeres  dispilus  (Gunther).     Plate  xlv. 

This  beautiful  little  tish  was  found  to  be  rather  abun- 
dant in  the  branches  of  the  Astillero  which  cross  Isla  de 
las  Piedras  south  of  Mazatlan.  Unlike  most  species  of 
the  group,  it  lives  on  the  muddy  bottoms,  and  is  abundant 
about  the  roots  of  the  mangrove,  which  border  the  muddy 
branches  of  the  Astillero.  It  reaches  a  length  of  about 
six  inches.  A  few  specimens  were  also  obtained  in  tide 
pools  with  sandy  bottom. 

Head  3^  ;  depth  4:  dorsal  IX,  ii;  anal  III,  12;  eye 
6  in  head;  snout  3^3  ;  maxillary  4J4  ;  pectoral  173  ;  anal 
3;   caudal  fin  2. 

Body  slender  and  compressed :  dorsal  and  ventral  outlines 
similar;  •head  pointed,  the  profile  slightly  convex;  mouth 
small,  the  jaws  equal;  teeth  in  a  single  row;  canines  |^  in 
front  of  jaws;  at  the  posterior  end  of  the  premaxillary  is 
a  single  strong,  sharp  tooth,  pointing  forward,  and  entirely 
below  the  angle  of  mouth.  Lateral  line  high,  following 
the  curve  of  the  back  to  the  eighth  dorsal  ray,  where  it 
cur\'es  sharply  down  through  two  rows  of  scales,  and  then 
runs  straight  through  middle  of  caudal  peduncle  to  tail; 
pores  of  lateral  line  simple;  scales  large  2-27-10;  head 
entirely  naked:  gill -rakers  very  small  and  pointed  6+7. 
Dorsal  spines  slender  but  pungent;  caudal  slightly  round- 
ed, the  upper  angle  slightly  acute:  ventrals  short  not  fila- 
mentous; scales  before  dorsal  in  about  six  rows,  not  cov- 
ering middle  line. 

Length  of  specimen  described,  fivft  inches.  Number 
2904,  L.  S.  Jr.  Univ.  Mus. 
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In  life  olive  green,  a  bright  blue  streak,  narrow  and 
somewhat  interrupted,  from  eye  to  base  of  caudal;  a 
broader  dark  bronze  streak  just  below  it,  containing  a 
series  of  small  dark  spots,  mostly  arranged  in  threes,  the 
last  one  darkest,  at  base  of  caudal,  just  above  middle  line, 
these  obsolete  in  adult;  below  the  bronze  band,  a  faint 
blue  streak,  then  a  broad  brown  one,  then  a  short  one, 
bright  aky  blue  bounding  the  belly,  ending  over  the  mid- 
dle of  anal;  belly  and  throat  pearl  white.  Head  cherry 
red  and  bronze  anteriorly,  becoming  olive  in  all  specimens 
behind,  mottled  with  blue ;  a  dark  blue  edged  spot  behind 
eye;  a' large  black  spot  smaller  than  eye  below  fifth  dor- 
sal spine,  the  spot  crescent  shaped,  bordered  with  yellow 
behind,  mostly  on  one  scale.  Iris  red.  A  golden  cres- 
cent at  base  of  pectoral.  Dorsal  bright  orange,  bluish 
below.  Caudal  cherry  red.  Anal  bright  orange.  No 
spots  on  fins.  Larger  specimens  deeper  in  color,  the 
head  cherry  red,  a  dark  spot  bordered  with  blue  behind 
eye.  Pectoral  not  black.  In  alcoholic  specimens  pearly 
streaks  appear  on  sides  of  head  and  behind  pectoral. 

Found  by  Dr.  Gilbert  at  Mazatlan.  Specimens  have 
also  been  obtained  at  Panama  by  Giinther,  and  at  Acapulco 
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Family  SCARID^. 

182.  Scarns  perrico  Jordan  &  Gilbert.     Perrico. 

This  large  parrot-fish  is  rather  common  about  the  rocky 
islands  near  Mazatlan.  A  single  specimen  was  obtained 
by  us.  The  original  type  was  found  by  Dr.  Gilbert  at 
the  same  locality.  The  fins  of  another  specimen  were 
found  on  the  beach  at  La  Paz  by  Mr.  James  A.  Richard- 
son. 

Body  olive  brown.  The  markings,  fins,  teeth  and  spots 
on  head  all  bright  blue  green. 

Family  EPHIPPID.^. 

183.  Chstodipterus  zonatus  (  Girard ) . 

Occasionally  seen  at  Mazatlan,  several  specimens  be- 
ing taken  by  us  in  the  x\stillero.  It  was  found  by  Dr. 
Gilbert  at  Mazatlan  and  Panama.  The  original  type  of 
the  species  came  from  San  Diego,  where  no  author  sub- 
sequent to  Girard  has  seen  it.  It  is  probably  generally 
diffused  along  the  coast,  although  less  abundant  than  the 
corresponding  species  ( Clurtodipterns  faber  L.)  is  in  the 
Atlantic. 

Chcetodiptcrus  zonatus  agrees  with  Chcetodipterus  fabcr 
in  nearly  all  respects.  The  chief  differences  are  that 
behind  the  great  band  from  soft  dorsal  to  anal  in  C//. 
zonatus  there  are  two  other  bands;  one  under  middle  of 
soft  dorsal,  the  other  at  base  of  caudal,  both  distinct  com- 
plete rings;  no  other  bands.  The  third  dorsal  spine  is 
not  very  high,  being  only  about  half  length  of  head,  and 
about  twice  height  of  the  fourth.  Dorsal  VIII-i,  i8; 
anal  II,  16;  scales  70.  Long  rays  of  soft  dorsal  and 
anal  J4  longer  than  head. 
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Family   CH^TODONTID^. 

184.  Chstodon  humeralis  Gunther.     Muneca. 
Exceedingly  common  in   the   Astillero,    especially  on 

rock  bottom.  It  reaches  a  length  of  about  six  inches, 
und  is  seldom  used  as  food,  although  its  striking  color, 
which  has  suggested  the  name  of  Muneca  or  doll,  makes 
it  an  object  of  attention. 

185.  Pomacanthus  zonipectus  (Gill) .     Mojarra  de  las 
PiEDRAS.  ( PomacanlkuscrescentaHs  Jordan  &  Gilbert. ) 

Not  uncommon  in  rocky  places  about  Mazatlan.  Two 
specimens  were  obtained  by  us  with  dynamite  about  the 
wreck  of  a  French  man-of-war  in  the  Astillero.  Smaller 
specimens,  verj-  different  in  color  from  the  adult,  and 
hence  taken  by  us  to  be  a  distinct  species  ( Pomacunihus 
crcscenialis),  were  obtained  by  Dr.  Gilbert  at  Mazatlan 
and  Panama.  The  original  type  of  the  species  was  taken 
at  San  Salvador  by  Capt.  Dow. 

Description  of  the  adult  of  Pomacatiikus  zonipectus: 
Head  3^;    depth  ij^  ;    D.  XI,  23;  A.  Ill,  20.     Pre- 
operculaf' spine  longer  than  eye,  3^  in  head.     Last  dor- 
I  head.      LunL^est  dorsal  r 
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yellow,  obscured  by  blackish  centers  of  scales;  behind 
this  a  diffuse  blackish  area ;  breast  vermiculated  with  blue 
and  yellowish;  a  blackish  bar  covering  most  of  head,  be- 
hind which  the  opercles  and  nape  are  yellowish;  jaws 
pale  bluish;  dorsal  orange,  vermiculate  with  sky  blue, 
the  edge  bright  sky  blue,  below  which  is  orange;  caudal 
orange,  vermiculated  with  sky  blue,  the  edge  orange,  the 
very  margin  blackish.  Anal  blackish,  vermiculated  with 
sky  blue;  pectorals  light  orange,  marked  with  grayish 
blue.  Ventrals  largely  blue -black,  tipped  with  orange, 
the  spine  bluish. 

Family  TEUTHIDID^. 

186.     Teuthis   crestonis  Jordan  &  Starks  n.  sp.      Bar- 
BERO  Negro.     Plate  xlvii. 

Common  in  the  Astillero  and  in  rocky  places  about  the 
islands.  Also  obtained  bv  Dr.  Gilbert  in  iSSi  at  Mazat- 
Ian  and  Panama.  These  specimens  haxTng  been  destroyed 
by  fire,  have  never  been  described,  and  were  provision- 
ally and  incorrectly  referred  to  the  West  Indian  species 
Teuthis  tractus  (hahianus)^  from  which  this  species  dif- 
fers in  a  few  respects. 

Head  3^^^^  :  depth  i|;  D.  IX,  26:  A.  Ill,  24;  snout 
ij^  in  head;  eye  3I3  ;  pectoral  equal  to  head;  caudal  \ 
longer  than  head;  longest  dorsal  spine  equal  longest  soft 
ray,  i^  in  head:   ventral  I5  in  head. 

Body  deep  and  compressed,  the  anterior  profile  steep, 
convex  before  eye ;  caudal  lunate,  the  upper  ray  ^  longer 
than  middle  one,  ventrals  very  long. 

Body  slaty  brown,  mottled  with  gray  but  without  bands; 
dorsal  with  a  bluish  gray  band  at  base,  then  a  bronze  one, 
forking  on  soft  dorsal  inclosing  a  bluish  gray  band;  five 
gray  bands  and  four  bronze  ones  on  dorsal  more  or  less 
distinct,  especially  in  young;    anal  with  five  bluish  gray 
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and  tive  bronze  bands  more  oblique  than  those  on  dorsai 
and  hence  not  continuous  the  whole  length  of  fin;  caudal 
peduncle  black,  a  whitish  yellow  cross-band  behind  spine, 
faint  in  adult,  the  anterior  margin  vertical,  the  posterior 
concave ;  rest  of  caudal  black.  Pectoral  yellowish ;  ven- 
trals  dusky,  the  spine  black. 

Adult  with  the  pectoral  quite  yellow;  pale  band  at  base 
of  caudal  growing  faint  with  age;  a  blue  streak  along 
base  of  dorsal. 

Numerous  specimens,  the  largest  about  six  inches  in 
length,  numbered  2899,  in  the  L.  S.  Jr.  Univ.  Mus. 

187.  XesuTus  punctatus  (Gill).  Cochinito.  Plate 
xlvi. 
Young  specimens  very  abundant  in  rock  pools  about 
Mazatlan,  hitherto  known  only  from  Cape  San  Lucas. 
It  was  not  found  by  Dr.  Gilbert  at  Mazatlan.  Most  of 
our  specimens  were  secured  by  the  use  of  the  fish  poison 
called  gervo.  By  pouring  this  liquid  into  the  rock  pools 
at  low  tide  this  and  several  other  species  were  obtained 
in  numbers.  This  gervo  or  gerbo  is  the  milky  juice  of  a 
tree  called  hetva,  abundant  in  the  forests  about  Mazatlan, 
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but  much  smaller,  scattered  over  posterior  half  of  body; 
most  numerous  about  the  other  spines.  Gill- rakers  ex- 
tremely small  and  weak.  Caudal  evenly  lunate.  Pecto- 
ral not  falcate ;  anterior  profile  concave  before  eye  then 
convex,  the  short  conic  snout  projecting;  lower  jaw  in- 
cluded. Preopercle  obliquely  placed,  its  bony  edge 
slightly  roughened. 

Color  in  life  olive  green,  slightly  paler  below,  everj'- 
where  evenly  covered  with  small  round  black  spots,  close- 
set  and  not  confluent,  the  largest  about  equal  to  nostril. 
Caudal  peduncle  and  fin  abruptly  bright  yellow,  unspotted. 
Other  fins  colored  like  the  body  and  similarly  spotted,  the 
spots  more  sparse,  the  edges  dusky  with  few  spots.  Large 
caudal  spines  whitish,  their  bases  black;  other  spines  all 
black. 

Among  the  young  two  different  styles  of  coloration 
were  noticed,  but  all  probably  belong  to  the  same  spe- 
cies: 

1.  Specimens  with  the  caudal  yeHow  are  more  duskj-, 
the  dark  spots  much  smaller  and  more  distinct  than  in 
the  others.  Ground  color  of  back  light  steel  blue  gray, 
lighter  below  head.  Caudal  canary  yellow,  clouded  with 
dark  at  base,  the  yellow  running  forward  on  caudal  pe- 
duncle. 

2.  Specimens  with  the  caudal  white  have  ground  color 
lighter,  more  milky  in  general,  much  more  silvery  below 
eye,  the  silvery  forming  an  irregular  triangular  patch  on 
breast  and  opercle;  caudal  gray  and  white,  black  at  base, 
white  running  forward  slightly  on  caudal  peduncle;  dark 
spots  on  body  forming  pale  reticulations,  above  lateral 
line  white  patches.  Body  deeper  than  in  yellow  -  tailed 
specimens. 

Both  have  the  first  dorsal  and  anal  black  at  base,  other- 
w^ise  mostly  white ;   white  line  bounding  the  back ;    dark 
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bar  from  nape  to  eye;   snout  dusky;   breast  and  opercles 
silvery. 

This  species  is  the  type  of  the  genus  Xesurus  Jordan  & 
Evermann  (MS.),  distinguished  from  Prionurus  by  the 
armature  of  the  caudal  peduncle,  as  above  described. 

Family  BALISTID^. 
188.     Batistes  polylepls  Steindachner.     Pez  Puerco. 

Generally  common  in  rocky  places  on  the  coast  from 
Magdalena  Bay  to  Panama.  Many  specimens  were  ob- 
tained by  us,  the  largest  of  them  sixteen  inches  in  length. 
It  was  found  at  Mazatlan  also  by  Gilbert  and  by  Steind- 
achner. ' 

i8q.     Balistes  naufragium  Jordan  &  Starks  n.  sp.     Pez 

PUHRCO  DE  PlEDRA. 

Four  specimens  obtainedwithdynamite,  about  the  wreck 
of  a  French  man-of-war  in  the  Astillero  at  Mazatlan,  in 
company  with  Pomacaathus  zotiipeclus.  The  largest  of 
these  was  fourteen  inches  in  length. 

Allied  to  Balistes  carolmeusis. 

end   -J,:    doplh   i^:    D.  III-27;   A.  24;   scales  = 
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largely  pale  blue,  especially  toward  the  tail;    faint  traces 
of  numerous  dark  cross -bands.     Fins   dusky  olive,  the 
pectoral  and  first  dorsal  paler,  base  of  pectoral  dusky. 
Type  No.  1656  L.  S.  Jr.  Univ.  Mus. 

190.     Pachynathus  capistratus  (Shaw).     Coche. 

Common  in  rocky  places  about  the  islands  of  the  Ven 
ados,  Creston  and  Isla  Blanca;  many  specimens  obtained. 
This  species  was  found  by  Gilbert  at  Mazatlan,  and  by 
Steindachner  at  Cape  San  Lucas.  We  have  thus  far 
been  unable  to  find  any  distinction  between  the  American 
form  and  the  common  East  Indian  species,  to  which  the 
name  capistratus  was  first  given.  Two  markedly  differ- 
ent types  of  coloration  were  obtained,  supposed  by  us  to 
be  of  the  two  sexes,  since  no  other  difference  except 
that  of  coloration  is  noticeable.  In  all  specimens  ob- 
tained, however,  the  sexual  organs  were  so  immature 
that  the  sexes  could  not  be  distinguished  thereby. 

Specimens  supposed  to  be  female  dull  olive  with  darker 
clouds;  no  yellow  on  posterior  parts  which  are  scarcely 
paler  behind;  fins  all  plain  olive  blackish;  streak  behind 
mouth  light  bluish,  very  faint,  soon  fading  after  death; 
lower  lip  blue,  then  golden,  then  a  blue  ring,  then  yel- 
low, then  bluish;   upper  lip  livid,  bluish  above. 

Others  supposed  to  be  male  are  in  life  dark  olive 
clouded  with  darker;  posterior  part  of  body  deep  yellow, 
below  median  line;  fins  blackish;  first  dorsal  bright  olive 
yellow  on  membranes;  green  on  caudal  membranes,  the 
rays  black.  Anal  reddish.  Streak  behind  mouth  bright 
red  in  one  specimen,  whitish  in  another.  Upper  lip  livid 
blue  then  orange,  then  golden,  then  livid  blue  or  purplish, 
then  orange,  then  crimson,  then  dark. 

Still  other  specimens  were  marked  with  whitish  shades 
instead  of  red. 

20  Sbb..  Vol.  V.  (  33  )  Augnat  15,  1895. 
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Family  TETRAODONTID^. 
191.     Spheroides  annulatus  (Jenyns)  var.  poHtus  Girard. 
Tambor. 

Very  common  everywhere  in  the  Astillero.  Specimens 
entirely  smooth,  and  those  variously  prickly,  were  ob- 
tained; prickly  ones,  both  young  and  old,  were  found, 
but  no  very  young  which  were  smooth.  There  seems  to 
be  no  specific  difference  recognizable  among  these.  All 
of  them,  however,  differ  from  specimens  taken  farther 
south  in  the  larger  size  of  the  dark  spots  and  in  a  some- 
what greater  tendency  to  smoothness  of  the  body.  All 
of  these,  smooth  or  rough,  seem  to  belong  to  the  form 
called  politus,  which  is  probably  the  northern  form  or 
representative  of  Spkeroides  annulatus. 
193.     Spberoides  lobatub  (Steindachner).     Botete. 

Rather  common  in  the  estuary  with  the  preceding, 
reaching  a  smaller  size,  the  largest  seen  not  over  six 
inches  in  length.  The  species  was  first  described  by 
Steindachner  from  Altata,  but  until  its  recent  discovery 
in    the    Albatross    collections   it   was    confounded    with 
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Family  DIODONTID^. 

193.  Diodon  hystrix  Linnaeus.     Puerco  Espino. 

Very  common  about  rocky  places,  especially  among 
the  islands,  where  it  was  also  found  by  Dr.  Gilbert.  All 
specimens  taken  belong  to  the  typical  Diodon  hystrix, 
Diodon  holocanthus,  if  different,  is  unrepresented  in  our 
Mazatlan  collections. 

Family  MOLID.^. 

194.  Mola  mola  (Linnaeus).     Fez  Mola. 

Found  in  the  open  sea  from  San  Francisco  to  Mazat- 
lan.    It  was  seen  at  the  latter  locality  by  Dr.  Gilbert,  but 

ml  „  ' 

not  by  us. 

Family  SCORP.^NID^. 

195.  Scorpaena  mystes  Jordan  &  Starks,  n.  sp.    Lapon. 
Plate  Hi. 

Common  in  the  Astillero,  on  the  bottom.  Very  tena- 
cious of  life,  and  much  dreaded  by  the  fishermen  from 
the  poisonous  sting  of  its  dorsal  spines. 

Allied  to  Scorpcena  plumieri  Bloch,  which  species  it 
represents  on  the  Pacific  Coast. 

Head  2^3;  depth  3^/3;  dorsal  XII,  10;  anal  111,5; 
scales  about  30;  orbit  6j^  in  head;  maxillary  2;  pec- 
toral 2;  highest  dorsal  spine  3^  ;  second  anal  spine  3; 
caudal  2. 

Body  robust,  not  much  compressed;  interorbital  space 
wide,  not  deeply  concave,  Yo  wider  than  orbit;  a  pit  be- 
tween preorbital  and  eye,  and  a  broad  depression  behind 
coronal  spines;  membranous  flaps  on  preorbital,  edge  of 
preopercle,  over  nostrils  and  above  eyes;  preocular,  su- 
praocular, tympanic,  coronal,  occipital,  nuchal  and  exoc- 
cipital  spines  present.  Maxillary  reaching  to  behind  eye ; 
lower  jaw  included;    gill -rakers  short  and  thick,  about 
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3  +  6;  head  naked,  with  the  exception  of  a  few  imbedded 
scales  on  preopercle  and  posterior  part  of  opercle;  scales 
on  body  large,  many  of  them  with  membranous  daps. 

Olive-brown  almost  black,  marbled  with  light  drab; 
opercular  flap  with  pale  edge;  the  fins  much  spotted  and 
marbled,  all  except  spinous  dorsal,  with  white  margin, 
more  distinct  in  the  young;  caudal  fin  showing  three  in- 
distinct cross-bars;  axil  jet  black,  with  white  spots. 

Largest  specimen  fourteen  inches  long. 

This  species  differs  from  Scorpana  ptumieri  \n  having 
a  wider  and  flatter  interorbital  area;  the  lower  jaw  wider 
and  more  rounded  in  front;  the  knob  at  symphysis  not 
so  sharp  and  projecting;  the  pit  behind  coronal  spines 
broader  and  not  so  deep,  and  the  color  darker. 

This  species  was  also  obtained  at  Mazatlan  by  Dr.  Gil- 
bert, who  identified  it  provisionally  as  Scorpana  plumieri. 

Types  numbered  1501,  1616,  1617,  2919  on  the  L.  S. 
Jr.  Univ.  Mus.  register. 

196.     ScorpSBDa  sonoree  (Jenkins  &  Evermann). 

This  small  species  is  not  uncommon  in   the  Astillero, 

w)iere    numerous    specimens,   none  o£    them   over    llirt 
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Family  GOBIID^. 

198.  Phil]rpnus  lateralis  Gill.     Aboma  de  Mar. 

Common  in  the  Rio  Presidio  and  occasionally  taken  in 
the  Astillero,  especially  where  the  fresh  water  soaks  into 
it.  The  species  is  common  in  fresh  waters  along  the 
coast,  but  has  not  hitherto  been  noticed  at  Mazatlan. 

199.  Dormitator  maculatus  (Bloch).     Puneca. 

Rather  common  in  the  Rio  Presidio  and  also  in  the 
brackish  waters  about  the  estuary.  The  young  occur  in 
considerable  abundance  in  the  mud  puddles  left  by  the 
winter  rains  or  by  the  high  tides.  It  reaches  in  the  river 
a  considerable  size,  and  is  a  food  fish  of  some  importance, 
said  to  be  the  most  valuable  in  the  Rio  Presidio.  It  is 
generally  common  along  the  coast,  as  well  as  everywhere 
along  the  Atlantic  side. 

200.  Eleotris  sequidens  Jordan  &  Gilbert.     Guavina, 

Rather  scarce  in  the  Rio  Presidio,  where  only  one 
young  specimen  was  obtained  by  us.  A  few  others  were 
found  in  brackish  waters  or  muddy  places  about  the  es- 
tuarv. 

Blackish  everywhere,  sides  with  faint  whitish  streaks, 
along  rows  of  scales ;  a  broad  blackish  lateral  band  occu- 
pying whole  of  side ;  back  and  belly  paler ;  traces  of  faint 
dark  cross -bands;  caudal  black,  with  a  pale  margin  and 
some  dark  cross -shades;  pectorals,  dorsals  and  ventrals 
more  or  less  barred  with  black;  a  whitish  bar  at  base  of 
caudal  with  a  darker  one  before  it.  Scales  68;  preopercu- 
lar  spine  well  developed. 

201.  Cotylopus  gymnogaster  (Ogilvie-Grant). 
Recorded  from  streams  about  Mazatlan;  not  seen  by  us. 
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303.     Awaous  tajaaica  (Lichtenstein).     Aboma  de  Rio. 

Found  in  company  with  Philypnus  lateralis,  from  which 
most  fishermen  scarcely  distinguish  it.  It  is  rather 
less  abundant  in  the  river,  and  was  not  noticed  by  us  in 
the  Astiliero.  Elsewhere  on  the  coast  it  has  been  recorded 
only  from  the  river  at  San  JostS  del  Cabo  in  Lower  Cal- 
ifornia, where  it  was  found  by  Mr.  Lyman  Belding  and 
more  recently  by  Dr.  Gustav  Eisen. 

Comparison  with  specimens  from  Havana  shows  no 
difterences. 

303.  Gobias   soporator  Cuvier  &.  Valenciennes.      Cai- 
man. 

Found  in  abundance  in  all  rock  pools,  ascending  far- 
ther above  the  low-tide  mark  than  any  other  marine  spe- 
cies. It  does  not  occur  in  fresh  water.  There  seems  to 
be  no  difference  between  these  specimens  and  those  from 
the  Gulf  of  Mexico,  where  it  is  found  everywhere  in 
water  not  exceeding  two  feet  in  depth. 

304.  Gobius  aagittula  (Giinther). 

A  few  small  specimens,  not  over  four  inches  in  length. 
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slender,  some  filamentous;  caudallanceolate;  teeth  sharp, 
rather  small,  the  outer  larger;  lower  jaw  thin  and  flat,  its 
acutish  tip  elevated. 

Olive,  speckled  and  marbled;  side  with  five  oblong  black 
spots,  the  smallest  at  base  of  caudal;  a  black  blotch  on 
opercle;  dark  cross-bars  under  soft  dorsal;  head  much 
mottled;  dorsal  speckled;  caudal  with  ten  zigzag  cross- 
bars of  dark  specks;  pectoral  faintly  barred;  anal  and 
ventral  plain;  a  dark  curved  streak  about  yellowish  base 
of  pectoral;  lower  lip  duskj';  a  blackish  cross-blotch  above 
gill  opening. 

In  the  adult,  called  Gobius  longicauda^  the  caudal  is 
much  longer,  but  there  is  no  other  difference  of  impor- 
tance. 

205.     Gobius  manglicola  Jordan  &  Starks  n.  sp. 

One  specimen  found  in  the  mud  of  the  Astillero  among 
the  roots  of  mangrove  bushes  ( Rhizophora  mangle). 

Head  4I4  ;  depth  5^/J;  D.  VI-12;  A.  12;  scales  about 
35,  not  to  be  exactly  counted;  caudal  lanceolate,  2%  in 
body;  pectoral  about  equal  to  head;  dorsal  spine  slender, 
not  filamentous,  1 73  in  head;  eyes  large,  close  together, 
the  range  partly  vertical,  the  narrow  interorbital  deeply 
furrowed;  no  flaps  on  shoulder  girdle;  scales  moderate, 
ctenoid  anteriorly,  becoming  smooth  behind;  median  keel 
on  head  slight;  head  naked. 

Body  long,  compressed,  the  head  depressed,  the  cheeks 
tumid;  snout  bluntly  truncate;  mouth  large,  the  maxil- 
lary reaching  the  middle  of  eye,  not  produced  backward, 
truncated  behind,  somewhat  oblique,  the  lower  jaw  a  lit- 
tle the  longer;  lower  jaw  flat;  teeth  strong,  the  outer  in 
both  jaws  enlarged;  cranium  without  median  crest,  ab- 
ruptly w'idened  behind  eyes. 

Color  light  olive  mottled  with  darker;  six  oblong 
blotches  of  blackish  on  sides  as  in  Gobius  holeosomay  the 
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last  at  base  of  caudal;  dorsaU  and  caudal  finely  check- 
ered and  barred  with  dark  brownish  orange  and  blackish; 
anal  mottled;  a  dark  shoulder  spot;  a  dark  bar  before  eye 
and  one  below  eye;  ventrals  dusky,  the  edge  pale. 

The  species  seems  nearest  allied  to  Gobius  sagittula. 

One  specimen,  ij^  inches  long,  numbered  3095  on  the 
L.  S.  Jr.  Univ.  Mus.  register. 

ao6.     Garmannia  paradoza  (Gunther).     Plate  xlix. 

A  single  specimen 'found  on  muddy  bottom  among  the 
mangroves  lining  the  estuary. 

Head  ^%;  depth  4>^  ;  D.  VI-ii;  A.  9;  eye  4  in  head; 
snout  ^%;  pectoral  ij^  in  head;  dorsal  spine  i|. 

Form  of  Gobiosoma  bosci.  Body  compressed;  head 
broad  and  depressed,  with  tumid  cheeks;  snout  not  very 
blunt,  short,  oblique -truncate;  eyes  rather  large,  high, 
the  maxillary  not  produced,  extending  to  their  posterior 
margin;  mouth  large,  oblique;  lower  jaw  heavy,  slightly 
projecting;  teeth  strong;  gill-openings  narrow,  not  wider 
than  base  of  pectoral.  First  dorsal  rather  high,  the  first 
spine  filamentous,  reaching  past  soft  dorsal;  other  fins 
low.     Head  and  anterior  half  of  body  to  front  of  soft  dor- 
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Skull  without  median  crest.  Interorbital  space  not 
concave.     Head  not  very  abruptly  widened  behind  eyes. 

One  specimen  i^  inches  long  obtained.  This  spec- 
imen differs  but  slightly  from  Giinther's  account  of,  Go- 
bius  paradoxus^  a  species  which  is  the  type  of  the  genus 
Garmannia  of  Jordan  &  Evermann  (MS.),  distinguished 
from  Gobitis  by  the  half -naked  body.  The  genus  \B 
named  for  Mr.  Samuel  Garman,  the  accomplished  ichthy- 
ologist of  the  Museum  of  Comparative  Zoology  at  Cam- 
bridge, Massachusetts,  in  recognition  of  his  important 
contributions  to  ichthyology. 

207.     Aboma  etheostoma  Jordan  &  Starks,  n.  gen.  and 
n.  sp.     Plate  1. 

A  single  small  specimen  found  in  the  mud  on  a  shallow 
bottom  in  the  Astillero. 

Aboma,  new  genus,  allied  to  Microgobius  Poey,  distin- 
guished by  the  large,  ctenoid  scales,  which  cover  the 
body;  head  naked,  rather  long,  pointed  in  profile,  the 
mouth  moderate,  not  very  oblique ;  teeth  rather  strong. 
Dorsal  spines  more  than  six,  none  of  them  filamentous; 
soft  dorsal  and  anal  short;  no  flaps  on  shoulder  girdle. 
Cranium  with  a  slight  median  crest.  The  name  Aboma 
is  used  by  the  Mexicans  in  Sinaloa  as  synonymous  with 
goby.  Besides  the  new  species,  Aboma  etheostoma^  which 
is  the  type  of  this  genus,  probably  Gobius  chiquita  Jen- 
kins &  Evermann,  and  Gobius  lucrctia  Eigenmann  & 
Eigenmann,  will  be  referable  to  it. 

Head  3^;^  ;  depth  5;  D.  VIII-ii;  A.  10;  scales  26; 
longest  dorsal  spine  1I4.  in  head;  eye  3;  snout  4;  max- 
illary 3. 

Body  long  and  low,  moderately  depressed  and  pointed 
forward.  Scales  large,  ctenoid  behind,  none  on  head, 
those  on  nape  and  belly  much  reduced.  Mouth  moderate, 
terminal,    moderately    oblique ;     the    maxillary    reaching 
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middle  ot  pupil,  jaws  subequal  or  the  lower  a  little  the 
longer;  teeth  rather  strong.  No  flaps  on  shoulder  gir- 
dle. Cranium  with  a  slight  median  crest.  Interorbital 
ridge  not  hollowed  out;  skull  not  abruptly  widened  be- 
hind. 

Color  olivaceous,  side  with  a  very  broad  jet  black  lat- 
eral band,  three  times  interrupted  by  silvery.  Caudal 
white  with  four  <  shaped  bands,  growing  progressively 
fainter  behind.  Pectoral  mottled  gray,  with  a  jet  black 
oblique  crescent  towards  its  base,  surrounding  a  large 
yellow  spot,  side  of  head  with  four  round  gray  spots  sep- 
arated by  black,  the  largest  below  eye,  with  a  black  streak 
before  it.  First  dorsal  jet  black;  second  mottled;  the 
produced  spine  with  yellowish.     Ventrals  and  anal  pale. 

One  specimen,  i}4  inches  long,  in  the  Museum  of  the 
Leland  Stanford  Jr.  University. 

3o8.     ETermannia  zosterura  (Jordan  &  Gilbert).     Plate 

li. 

Very  common  on  sandy  bottoms  everywhere  about  the 

estuary,  numerous  specimens  being  dug  out  of  the  sand 

by  Mr.  Williams.     It  is  seldom  found  much  if  any  below 
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Male  sometimes  with  traces  of  eight  olive  cross -bands. 
Fins  ven'  ornate,  the  dorsal  and  anal  yellowish  at  base, 
then  a  broad  median  band  of  jet  black,  then  a  broad  white 
margin.  Middle  of  caudal  yellow  to  the  tip,  with  a  black 
band  above  and  below,  and  a  white  edge  above  and  be- 
low this  as  in  dorsal  and  anal:    no  bands  on  tail. 

Female  with  dorsal  filament  short,  reaching  about  to 
first  soft  ray.  Dorsals  and  anal  checkered  with  blackish  ; 
caudal  faintly  barred:  all  vertical  fins  with  pale  edgings, 
but  wthout  the  black  stripe  of  the  males. 

Family  GOBIESOCID^. 

209.     Gobiesoz  adustus  Jordan  &  Gilbert. 

Obtained  by  Dr.  Gilbert  in  rock  pools  at  Mazatlan. 
Rare  and  not  found  by  us. 

210.  Gobiesox  erythrops  Jordan  &  Gilbert. 

Found  rare  in  rock  pools  at  Mazatlan  by  Dr.  Gilbert, 
who  also  records  a  specimen  from  Tres  Marias.  Not 
seen  by  us. 

211.  Gobiesoz  zebra  Jordan  &  Gilbert. 

Very  abundant  in  rocky  places  at  Mazatlan,  especially 
among  sea  urchins.  Numerous  specimens  were  obtained 
by  us,  as  also  by  Dr.  Gilbert. 

The  coloration  is  quite  variable,  although  the  markings 
are  rather  constant.  In  general,  light  pink  with  mark- 
ings of  gray,  blackish  and  olive;  a  distinct  dusky  blotch 
behind  eve  and  a  dark  bar  across  caudal. 

212.  Gobiesoz  eos  Jordan  &  Gilbert. 

Found  in  rock  pools  at  Mazatlan  by  Dr.  Gilbert.  Not 
recorded  from  anv  other  localitv. 

Two  specimens  obtained  by  us  from  rock  pools  among 
echini.  The  bright  cherry  red  coloration  is  distinctive 
and  persists  in  alcohol. 
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Family  OPISTOGNATHID^. 
213.     Opistognathus  punctata  Peters, 

The  original  type  of  this  species  was  described  by  Dr. 
Peters  from  Mazatlan.  It  was  also  found  by  Dr.  Gilbert 
at  Panama,  the  two  specimens  mentioned  being  as  yet  the 
only  ones  known. 

Family  BLENNIID^. 
314.     Isesthes  breTipioais  (GUnther). 

This  species  was  found  to  be  rather  common  in  rock 
pools  at  Mazatlan  both  by  Dr.  Gilbert  and  by  us. 

215.  Rupiscartes  atlanticus  (Cuvier  &  Valenciennes.) 
This  species  is  very  common  in  rock  pools  about  Ma- 
zatlan, where  it  reaches  a  length  of  about  six  inches.  It 
was  found  in  numbers  by  Dr.  Gilbert  at  Mazatlan,  but 
has  not  been  recorded  from  localities  farther  south.  Mr. 
Charles  H.  Townsend  found  it  at  San  Cristobal  Bay,  and 
Mr.  John  Xantus  at  Cape  San  Lucas.  Thus  far  no  dif- 
ference has  been  found  between  these  specimens  and 
those  from  the  West  Indies. 
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about  the  same  size.  It  \>as  aKo  io\inJ  b\  Ki\  )vu»^*iiMi  w 
La  Paz  and  bv  (Tilbort  at  Ma/ailan.  It  h:i*5  brrn  utoii^m^ 
from  Cape  San  Lucas  bv  \aiU\is  \\y\\\  troni  San  V'n<io)v^l 
Bav  bv  Townsend.  Tho  I*a*  ifi*  tiM!)^  r:\llrd  /.?/•' ,m, -•'■•. ^ 
xanti  seems  to  bo  scarrolv  it  at  all  ili'^iiniitii^hrtl  fnnn 
the  West  Indian  torni.  HNrhif^hifuy,  ^n^!^a1^•  !i^  it  '\\\v 
only  difference  wo  havo  tnund  i*'  in  tli**  ilrnlifinn  nt  tin* 
vomer,  and  this  niav  not  bo  oon'^lant. 

218.  Labrosomus  delalandi  (i'nvirt  iV  \  alim  iffun  ^i 

Extremely  common  in  rnrk   ponh  nt    ^f;l/;lHJl»l,  wIw-m- 
it  was  also  found  by  F)r.  CiiKifit.      h   Iiji«    n/if    h/'fri   n/i 
ticed    from    any    oth<'r    loc/ili»v    '»'»    ^^''     V-uWu     (  /rr«:F 
Thus  far  we  have  not  hvfu  f\\Af'  f'»  di^f jfr^rfivfr  i^  hitiu  In 
brosomus  delalandi  < A  \\\v  ( f^rKf  nf  IW^i/il 

219.  Enneanectes  carminalifi  '^f'^-'i  .r»  •<'  ^r.,-,/r-,  r,   cf^r, 
&  Late  .111. 

Four  .-« pec: men ^^ .  ^  :;-■  -  % r  - ->■  - :» -^ ■'.•*•'.  •-■':•■■  T  .  1  -yi  :-.  / 
Dr.  tj-ilber*  in  i  :'■>"'<  ;:.•>'•■  -j"  Hi/»:.i'  V  .■■■•/"  ■■•r  »;1 
eTam d  le  ■^-  ls  •",  h -.  1 :  r. .- .-;   -.  -     ,  0 . 

Th.e  sh«:r*  .'.*.::;:="'     '.*'.<•.     .i-'r*^    •  ,•!•/;      -'.••v.:-l    -wiin.- 
litxie  rnuntiesi  '^**;»""  e.   ini'l  -:rr.-'    '■-'■..     ;;  1  -v/, !■■■■*      '^•"    ■•>•• 

ize  the  new  j-rnu'^  J'^r.t.^.r >*'"'*  -fn^i'-l  ...r  ♦  »*.■  ,«-.v  !'!»' 
ok  Evtimann. 

220.  Auciienoutems  :nonooht-halmn<i  'jm-^h... 

in  'vhii'M    ■.\>t-    r    '.' •-    ■■'•  •.'  ■•      •  ■••■■■"• 

In    his     ptTT'-'"     '  .'      •  '    '.   -  _'  r- ■    •-.'      ..••■■■     ,'•,. 

■iratrd  T.'-rr.     !-■•    ■  •   '      :  -     "  -•        ■■  ■.--■■     -,»■ 

.'onsranT    :ir:."-  •  ■   •  ■  •     ■ 
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Family  FIERASFERID^. 

221.  Fierasfer  arenicola  Jordan  &  Gilbert. 

A  single  specimen  found  in  the  sand  at  Mazatlan  by 
Dr.  Gilbert.  At  first  described  as  a  new  species,  Fieras- 
fer arenicola  Jordan  &  Gilbert,  and  subsequently  iden- 
tified with  the  species  which  occurs  in  more  or  less  abun- 
dance in  the  shells  of  the  pearl  oyster.  It  was  not  found 
by  the  Hopkins  Expedition,  According  to  Prof,  Putnam, 
the  West  Coast  species,  Fierasfer  arenicola,  is  not  dis- 
tinct from  Fierasfer  dubius  Putnam,  of  the  Florida  Keys, 
We  may,  however,  retain  the  former  as  distinct  until  com- 
parison of  specimens  can  be  made. 

Family   BROTULID^. 

222.  Dinematichthys  ventralis  Gill.     Plate  liv. 
Found    abundant   in    rock   pools    at   Mazatlan,  where 

specimens  were  taken  reaching  a  length  of  about  four 
inches.  This  fish  has  hitherto  been  recorded  as  ex- 
tremely rare,  and  very  few  were  obtained  by  Dr.  Gilbert. 
This  is  one  of  the  species  that  were  brought  from  their 
hiding  places  by  the  introduction  of  the  poisonous  juice 
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224.  Citharichthys  gilberti  Jenkins  &  Evermann.    Lkn- 

GUADO. 

Very  common  everywhere  in  the  Astillero,  and  also 
ascending  the  Rio  Presidio  in  the  fresh  waters  nearly  as 
far  as  the  village  of  Presidio.  In  fresh  water  the  color  is 
considerably  brighter  than  in  the  sea,  and  these  fresh 
water  specimens  correspond  to  those  described  by  Jordan 
&  Goss  as  Citharichthys  sumichrasti.  These  seem  to  be, 
however,  of  the  same  species. 

225.  Azeyia  panamensis  (Steindachner). 

Conimon  in  the  Astillero,  reaching  a  length  of  about 
eight  inches.  The  following  is  a  count  of  the  fin  rays 
of  nine  specimens:  D.  95,  A.  75;  D.  89,  A.  67;  D.  92, 
A.  71;  D.  89,  A.  71;  D.  94,  A.  74;  D.  89,  A.  71;  D. 
90,  A.  72;   D.  92,  A.  71;   D.  91,  A.  72. 

These  specimens  seem  to  be  inseparable  from  Azevia 
-panamensis, 

226.  Etropus  crossotus  Jordan  &  Gilbert. 

Rather  common  in  the  Astillero  with  the  preceding 
species,  but  reaching  a  smaller  size,  rarely  exceeding 
four  inches.  On  careful  comparison  of  our  specimens 
with  others  from  Beaufort,  Pensacola,  Panama,  and  other 
localities,  we  are  unable  to  find  any  differences.  The 
color  varies  with  the  bottom,  some  being  plain  light 
brown,  others  are  much  mottled  with  lighter  or  with 
darker. 

227.  Hippoglossina  macrops  Steindachner. 

This  species  was  described  by  Steindachner  from  a 
specimen  obtained  at  Mazatlan.     We  have  not  seen  it. 

228.  Paralichthys  adspersus  (Steindachner). 

Verv  common  in  the  bav  and  Astillero  at  Mazatlan, 
and  in  fact  everywhere  on  the  coast  from  Guaymas  and 
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La  Paz  to  Panama  and  Callao.  It  reaches  a  length  of 
about  three  feet,  and  is  a  food  fish  of  some  importance, 
most  specimens,  however,  being  much  smaller. 

Head  3H  ;  depth  about  2  in  length  of  body;  D.  73  (70 
1076);  A.  57  (53  to  60) ;  P.  12;  V.  6;  scales  on  lateral 
line  about  106  +  8  with  35  dorsally  and  36  ventrally. 

Flesh  firm.  Body  oblong,  moderately  compressed; 
mouth  large,  oblique,  the  mandible  very  heavy,  slightly  pro- 
jecting; 4  canine  teeth  on  each  side  of  lower  jaw  in  adult 
specimens,  8  in  young,  the  two  anterior  teeth  long;  an- 
terior teeth  of  upper  jaw  strong,  but  smaller  than  those 
in  the  lower  jaw;  the  lateral  teeth  very  small  and  close 
set.  Eye  small,  shorter  than  snout,  about  7  {6  to  8)  in 
length  of  head;  interorbital  area,  smooth,  fiattish,  ^ 
width  of  eye.  Scales  cycloid,  small  anteriorly  and  larger 
posteriorly.  Lateral  line  strongly  arched  anteriorly,  arch 
about  3j^  in  straight  part. 

Gill-rakers  of  medium  length,  broad,  retrose-aerrate  on 
inner  side,  longest  about  ^  length  of  eye,  from  4-1-13 
to  5+14  in  number,  counted  in  eight  specimens;  pecto- 
ral fin  about  as  long  as  mandible,  slightly  more  than  half 
leoL'th  of  hcud.      Dura^il  low,  iinterior  oriirin  opposite  an- 
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These  specimens  seem  to  be  identical  with  Paralichthys 
adspersusj  described  from  Callao  by  Steindachner.  The 
original  types  have  on  the  average  more  gill -rakers  than 
we  find  on  our  Mazatlan  specimens,  but  this  character  is 
subject  to  variation,  and  no  other  distinction  appears. 

In  one  of  Dr.Steindachner's  types  from  Callao  (11,417, 
Mus.  Comp.  Zool.)  we  find  the  gill-rakers  longer,  6-f-i7; 
depth  2j^  in  length;  D.  67;  A.  51;  scales  120;  arch  of 
lateral  line  barely  twice  as  long  as  high,  nearly  5  in  straight 
part;   maxillary  2%  in  head. 

Mr.  Garman  has  kindly  examined  for  us  six  other 
specimens,  with  the  following  results: 

^^Paralichthys  adspersus  from  Callao  has  gill-rakers — 
7   above,  as  long  as  the  eye; 

17  below. 

/y  about  Yi  as  long  as  the  eye. 

y'V  nearly  as  long  as  the  eye. 

j\  about  ^  as  long  as  the  eye. 

/y  about  ^  as  long  as  the  eye. 

j'y  near  ^  as  long  as  eye." 
— (Garman,  in  lit.,  May  3,  1895.) 

Family  SOLEID^. 

229.  Achirus   mazatlanus  (Steindachner).     Lenguado 
DE  Rio.     ( Solea  pilosa  Peters.) 

Very  abundant  in  the  fresh  waters  of  the  Rio  Presidio 
below  the  village,  varying  considerably  in  color,  and 
somewhat  in  form.  One  specimen  was  taken  in  the 
brackish  waters  of  the  estuary. 

230.  Achirus  fonsecensis  (Richardson). 

Two  specimens  found  in  the  Rio  Presidio  with  Achirus 
mazatlanus;  not  seen  at  Mazatlan. 

2d  Skr.,  Vol.  V  (  33  )  August  15,  1895. 
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331.  Symphurus  williamsi  Jordan  %  Culver,  n.  sp. 
Plate  Iv. 

Two  specimens,  the  largest  about  i}4  inches  long,  were 
obtained  by  Mr.  Thomas  Marion  Williams  in  tide  pools 
with  sandy  bottom,  in  very  shallow  water,  near  the  estu- 
ary at  Mazatlan. 

Head4f;  depth  3%  ;  D.  93;  A.  73;  scales  92.  Body 
slenderer  than  in  Symphurus  -plagiusa,  which  it  much  re- 
sembles, but  not  so  slender  as  in  Symphurus  elongatus, 
and  the  caudal  fin  not  black.  Upper  eye  slightly  in  ad- 
vance of  lower. 

Sand  color  in  life ;  light  gray,  everywhere  finely  mottled 
with  light  and  dark,  with  traces  of  a  few  very  narrow 
dark -cross  bands.  Fins  all  mottled ;  the  caudal  and  pos- 
terior part  of  dorsal  and  anal  not  black,  scarcely  darker 
than  anterior  part. 

Type  numbered  2943,  in  the  register  of  L.  S.  Jr.  Univ. 
Mus. 

Family   ONCOCEPHALID^. 
Oncocephalus  elater  (Jordan  &  Gilbert). 
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SUPPLEMENTARY  NOTE  ON  THK  FISHES  OF  LA  PAZ  HARHOK. 

Mr.  James  A.  Richardson,  a  member  of  the  Hopkins 
Expedition,  spent  two  days  at  La  Paz,  the  chief  city  of 
Baja  California,  where  he  made  a  small  collection  of  fishes. 
The  work  was  done  under  very  unfavorable  conditions,  as 
La  Paz  has  no  fish  market  and  its  fish  supply  is  obtained 
by  the  spear  and  the  hook  and  line.  There  is  but  one 
seine  at  La  Paz,  a  verv  old  and  rotten  one,  which  was 
rented  by  Mr.  Richardson,  as  was  also  a  parachute  seine 
and  a  small  dip-net.  Considering  all  the  difiiculties  en- 
countered, the  list  here  given  shows  that  the  locality  is 
well  worthy  of  a  detailed  exploration. 

Concerning  the  harbor  of  La  F'az,  Mr.  Richardson  has 
the  following  notes: 

*'  The  approach  to  La  Paz  estuary  is  guarded  by  several 
large  islands,  uninhabited,  wild  and  precipitous.  The  en- 
trance to  the  estuary  is  very  wide,  apparently  ten  or  fif- 
teen miles,  the  general  direction  being  north  and  j<iouth 
and  the  length  of  the  estuary  about  fifteen  miles.  The 
estuary  gradually  narrows  to  about  one  mile  at  ten 
miles  from  the  entrance.  As  the  steamer  proceeds  up 
the  estuary  it  is  noticed  that  she  hugs  the  left  bank 
closely.  I  was  told  that  in  all  that  breadth  of  water  there 
is  but  a  ver\'  narrow  channel,  the  balance  of  the  space  in 
the  estuarj- being  of  a  sand  formation,  the  sand  bars  com- 
ing ver\'  near  the  surface  of  the  water  so  that  they  can 
be  seen  from  the  deck  of  the  steamer.  The  steamer  in 
following  the  channel  nearly  doubles  on  itself  occasion- 
ally, and  in  the  darknes:?  of  the  night  a  boat  is  lowered 
and  a  search  is  made  for  certain  buovs.  The  left  bank 
15  made  up  alternately  of  trr^v&A  beach  and  abrupt  cliffs 
all  rhc  wav  to  La  Paz.  The  countrv  behind  La  Paz  is 
hillv  and  mountainous,  of  no  v;ilue.  covered  with  rocks 
and  cactu*.     The  right  bank  oppo-^ite  La  F^az,  as  far  as 
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one  could  see,  is  one  vast  stretch  of  sand  and  mangrove 

bushes  lying  a  little  above  tide  water.     This  is  considered 

to  be  fine  soil  for  cocoanut  trees,  but  it  is  uninhabited  and 

uncultivated.     The  sand  beach  is  very  fine;   one  could 

ride  a  bicycle  here  for  fifty  miles  following  the  shore 

line." 

I.     Ifarcine  entemedor  Jordan  &  Starks. 

Common.     One  specimen  somewhat  decayed  found  on 
the  beach. 
3.    Opistbonema  Ubertate  (Giinther). 

Two  specimens  obtained  (i}£  in.  long). 

3.  Stolephonis  ischanus  Jordan  &  Gilbert. 
Two  small  specimens. 

4.  Stolephons  curtus  Jordan  &  Gilbert. 
One  specimen. 

5.  Mugil  cephalus  Linnjeus. 
Very  common. 

6.  Hugll  curema  Cuvier  &  Valenciennes. 
Very  common. 
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12.  Zenistius  californiensis  (Steindachner). 

Several  young  specimens  obtained. 
Silvery,  with  continuous  streaks  of  bright  warm  brpwn 
along  the  rows  of  scales. 

13.  Pomadasis  macracanthus  (Gunther). 
Common. 

14.  Orthopristis  reddingi  Jordan  &  Richardson,  n.  sp. 
Plate  xli. 

Allied  to  Orthopristis  ruber  (Cuv.  &  Val.) 

Head  3^6;  depth  3;  dorsal  XII,  15;  anal  III,  10; 
scales  8-52-15;   53  pores. 

Eye  \y^  in  head;  maxillary  3^'4  ;  preorbital  4^^  in 
snout;  pectoral  i|  in  head;  longest  dorsal  spine  2|; 
longest  soft  ray  3J;  second  anal  spine  43;  ventral  i|; 
upper  caudal  lobe  i^  ;   base  of  soft  dorsal  in  spinous  i^. 

Body  oblong,  the  back  not  much  elevated;  the  anterior 
pro  tile  straightish,  slightly  depressed  above  the  eye; 
mouth  small,  low,  the  maxillary  reaching  to  opposite  the 
nostril:  teeth  subequal,  in  broad  bands;  lower  jaw  in- 
cluded; nostrils  both  oblong,  the  anterior  the  larger;  eye 
rather  large,  about  as  wide  as  the  broad  preorbital;  pre- 
opercle  very  finely  serrated  on  its  posterior  margin  only, 
the  serrations  very  weak;  gill-rakers  short  and  small, 
about  12;  scales  moderate,  the  rows  above  lateral  line 
very  oblique,  those  below  nearly  horizontal,  the  series 
from  the  scapular  scale  reaching  middle  of  spinous  dorsal. 
Spinous  dorsal  moderate,  not  deeply  notched,  the  median 
spines  injured  in  youth  in  the  type  specimen;  soft  dorsal 
low,  free  from  scales:  anal  spines  low,  the  second  a  little 
longer  than  third;  soft  rays  scaleless;  caudal  lunate,  the 
lobes  unequal,  the  upper  longer  than  lower,  which  is  more 
obtuse.  Ventrals  rather  long,  inserted  just  behind  axil  of 
pectoral.  Pectoral  rather  short,  not  quite  reaching  tips 
of  ventrals. 
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Color  pearly  gray,  darker  above;  each  scale  of  back 
and  sides,  with  a  bright  bronze  spot  behind  its  center; 
thci^  forming  nearly  continuous  streaks  along  the  rows 
of  scales.  These  streaks  run  upward  and  backward  an- 
teriorly and  nearly  horizontally  on  sides,  when  they  are 
more  or  less  interrupted  or  transposed.  Head  plain  gray, 
dorsal  with  some  streaks  and  clouds;  outer  lins  plain: 
ventrals  somewhat  dusky. 

One  specimen,  8j^  inches  long,  was  taken  by  Mr. 
Richardson, 

This  species  is  very  closely  allied  to  the  Atlantic  spe- 
cies, Orthopristis  ruber  {Cuv.  &  Val.),  but  has  the  body 
a  little  more  slender  and  the  head  larger. 

The  specimen  from  Guaymas  provisionally  referred  to 
Ortkoprisiis  cantharinus  (see  Jordan  &  Fesler.  Rept. 
U.  S.  Fish  Com.  for  1889  to  1891,  500,  1893),  is  perhaps 
a  second  specimen  of  Orthopristis  reddingi. 

This  species  is  named  in  honor  of  Hon.  Benjamin  B. 
Redding,  first  Fish  Commissioner  of  California,  a  man 
deeply  interested  in  scientific  research,  to  whom  Mr. 
Richardson   has  been   indebted  for   many  favors,  in  his 
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19.  Zystaema  cinereum  (Walbaum.) 
Common.     About  twenty  specimens  obtained. 

20.  Gerres  lineatus  (Humboldt). 
Common. 

21.  Scams  perrico  Jordan  &  Gilbert. 
One  specimen,  found  dead  on  the  beach. 

22.  Spheroides  lobatus  (Steindachner). 

Common.  Two  specimens  obtained.  In  color  these 
approach  Spheroides  angusticeps  (Jenyns).  It  may  be 
that  lohatus  is,  after  all,  the  young  of  augusticeps^  as 
was  supposed  by  Jordan  and  Gilbert. 

23.  Diodon  holacanthus  Linnaeus. 

Common.  One  specimen,  ii  inches  long,  was  obtained. 

D.  12;  A.  12:  back  and  sides  covered  with  spots;  no 
spots  on  fins  or  tail;  back  very  dark;  a  dark  band  be- 
tween eyes;  frontal  spines  nearly  as  long  as  pectoral 
spines  which  are  longest. 

24.  Alexurus  armiger  Jordan,  n.  g.  and  sp.     Gobiid^. 
Plate  xlviii. 

Head  4^;  depth  8;  dorsal  VI-13;  anal  ii;  V.  I,  5; 
scales  about  102-30;  eye  8  in  head;  maxillary  2%';  man- 
dible 2j4  ;  snout  5^  ;  interorbital  4'/^  ;  pectoral  i| ;  cau- 
dal equals  head;   ventral  2;   last  dorsal  ray  i|. 

Body  long  and  low,  compressed  posteriorly,  depressed 
in  front.  Head  flattish  and  broad  above,  the  cheeks  mod- 
erately tumid.  Eyes  small,  high  up,  separated  by  a  broad 
flattish  interorbital  space ;  snout  short;  mouth  moderate, 
very  oblique,  the  maxillary  ceasing  below  the  center  of 
pupil;  lower  jaw  very  heavy,  oblique,  projecting  beyond 
upper,  its  outline  horseshoe-shaped,  obtuse  in  front.  Teeth 
in  rather  broad    bands,    the    outer    enlarged  below,   but 
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scarcely  so  above:  none  of  them  canine-like.  Top  of 
head  with  very  small  scales.  Cheeks  and  opercles  with 
rudimentary  scales  above.  Preopercle  with  a  concealed 
antrose  hook  below  as  in  Eleolris.  Scales  on  body  verj' 
small,  perfectly  smooth,  partially  imbedded;  scales  on 
nape  and  throat  minute.  Gill  membranes  extending  a 
little  forward  below,  so  that  the  branchiostegals  are  free 
from  the  isthmus. 

Insertion  of  dorsal  twice  as  far  from  middle  of  base  of 
caudal  as  from  tip  of  snout;  the  fin  low,  its  slender  rays 
slightly  Blamentous.  Soft  dorsal  low,  its  last  ray  highest. 
Anal  similar,  beginning  under  second  dorsal  ray.  Cau- 
dal long,  bluntly  pointed  behind,  with  strongly  procurrent 
base  above  and  below,  the  base  above  two-fifth  length  of 
head  formed  of  fourteen  short  rays,  that  below  a  little 
shorter,  of  twelve  rays,  this  procurrent  portion  forming  an 
angle  with  the  caudal  proper  where  it  joins  it.  Pectoral 
and  ventrals  short,  the  ventrals  inserted  under  pectorals. 

Color  olive  green,  dusky  above,  paler  below,  but  every- 
where covered  with  fine  black  dots.  Both  dorsals  with 
the  membranes  pale,  the  rays  each  barred  with  black. 
Caudal  nicsiallv  blackish,  all  the  rays  barred  or  chequered 
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25.  Gobius  sagittula  (Gunther). 

Two  large  specimens,  each  six  to  eight  inches  long, 
besides  one  ven'  young  example,  corresponding  to  the 
form  called  Gobius  longicanda  of  Jenkins  &  Evermann. 
As  Dr.  Gilbert  has  noticed,  this  is  the  adult  form  of  the 
species  called  by  Dr.  Gunther  Euctcnogobius  sagittula, 
of  which  specimens  were  found  by  us  at  Mazatlan. 

The  species  is  very  similar  to  Gobius  occanicus  of  the 
Atlantic. 

26.  Gobius  soporator  Cuvier  &  Valenciennes. 
Very  common. 

27.  Scorpaena  mystes  Jordan  &  Starks. 
Common. 

28.  Labrosomus  xanti  Gill. 
Common  in  rock  pools. 

29.  Labrosomus  delalandi  (Cuvier  &  Valenciennes). 
Common  in  rock  pools. 

30.  Auchenopterus  monophthalmus  Gunther. 
Not  rare;   in  rock  pools. 

31.  Paralichthys  adspersus  (Steindachner). 
Very  common:   about  ten  specimens  taken. 
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LIST  OF  PLATES. 


XXVL 

Oftleiahthyg  RUberti. 

xxvn. 

GRleiohthys  aznrens. 

xxvin. 

SardinelU  itoliton. 

XXIX. 

XXX. 

SiphoBtomA  Htarksii. 

XXXI. 
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XXXII. 

EnryBtole  eriarcha. 

XXXIII. 
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IXXIV. 
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XXXVIl. 
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XXXVUI. 

XXXIX. 

Bobinibia  inermia. 

XL. 

XLI. 

OrthopTiBtifl  raddingi. 

XLII. 

XLUI. 
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XLIV. 

Uioroapatbodon  BEurissi: 

'        XLV. 

Haliohierea  diapilaa. 

XLVI. 

XeBums  pnnctatDB. 

XLVII. 

Tantbii  cTestonia. 

XLvni. 

AlexarnaannieeT. 

XLIX, 

OarmaQnia  paradou. 

L, 

Aboma  etbeoBtoma. 

u. 

SOKE  KEXICAN  NEUROPTERA. 

BY    NATHAN    BANKS. 

The  following  sixteen  species  of  Neuroptera  were  col- 
lected bv  Dr.  Gustav  Eisen  and  Mr.  Frank  H.  Vaslit 
mostly  in  the  Cape  Region  of  Baja  California;  a  few, 
however,  are  from  Tepic,  Territory  of  Tepic. 

Although  the  collection  is  too  small  for  generalization, 
it  may  be  noted  that  the  described  species  from  Baja 
California  were  previously  known  from  California;  and 
there  is  not  a  single  species  of  general  distribution  in  the 
United  States.  The  three  species  of  Chrysopa  which 
appear  to  be  new  have  the  wings  less  veined  than  usual, 
the  cells  being  larger  than  in  our  eastern  species.  Of 
the  three  species  from  Tepic  one  appears  to  be  new, 
though  it  would  seem  strange  that  such  a  prominent  in- 
sect had  escaped  observation.  All  of  the  specimens  are 
alcoholic. 

SlAI.ID.«. 

Raphidia  austrai.is  nov.  sp. 

Length  13  mm.  Face  yellow^ish ;  palpi  fuscous,  annu- 
late with  white;  antennae  yellowish,  darker  toward  tips; 
head  granulate,  above  and  behind  shining  greenish,  with 
a  smooth,  elongate,  rufous  spot  reaching  nearly  to  the 
ocelli ;  sides  of  head  behind  the  eyes  straight,  not  convex ; 
prothorax  slender,  rufous,  contracted  before  middle, 
granulate,  each  granule  giving  rise  to  a  short  hair,  an  in- 
distinct black  fork  on  the  basal  portion ;  legs  pale  yellow ; 
abdomen  black,  with  many  longitudinal  rows  of  yellow 
spots,  those  on  sides  are  larger  and  more  or  less  con- 
nected, a  black  median  line  on  the  yellow  venter,  ovipos- 
itor nearly  as  long  as  the  abdomen,  upcurved.  Wings 
quite  short,  but  six  or  seven  costal  transverse  veinlets, 
subcosta  runs  into  the  costa  at  a  point  before  the  ptero- 
stigma  twice  the  length  of  the  latter;   pterostigma  short, 

2d  8kr..  Vol.  V.  Aaguit  20,  189S. 
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barely  twice  as  long  as  broad,  four  short  cells  beneath  it 
in  fore  wings,  in  hind  wings  two  short  cells  and  then  a 
longer  one. 

Described  from  two  specimens  from  San  Lazaro,  Baja 
California. 

Mantispid^. 

Symphasis  signata  Hagen. 

Hagen,  Stett.  Eiitom.  Zeit.  1377,  p.  208. 

Two  specimens,  one  from  San  Lazaro,  the  other,  San 
Jos6  del  Cabo,  Baja  California.     September. 

Chrysopid-e. 

Chrysopa  externa  Hagen. 

Hagen.  8yn.  Nenropt.  N.  An.  IStil,  p.  221. 

A  single  specimen  from  Tepic.     October. 

Chrysopa  perfecta  nov.  sp. 

Length  15  mm.  Pale  yellowish,  a  black  stripe  from 
each  eye  to  the  mouth;  palpi  black;  antennic  shorter 
than  the  wings,  pubescent,  whitish,  slightly  darker  toward 
the  tips;  prothorax  nearly  as  long  as  broad,  narrowed  in 
front,  a  large,  elongate,  rufous  spot  each  side   starting 
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cells  large,  four  gradate  veins  in  the  first  series,  five  or 
six  in  the  second  series ;   pterostigma  not  distinct. 

Several  specimens,  San  Lazaro  and  El  Taste,  Baja 
California. 

Chrysopa  valida  nov.  sp. 

Length  14  mm.  Pale  yellowish,  no  spots  on  head; 
tips  of  palpi  fuscous;  antennjt  much  shorter  than  wings, 
whitish,  a  red  line  above  on  basal  joint;  prothorax  much 
shorter  than  broad,  narrowed  in  front,  barely  rufous  each 
side ;  rest  of  thorax  and  abdomen  yellowish ;  legs  short, 
whitish,  with  white  hairs.  Wings  moderately  slender, 
anterior  pair  barely  pointed,  the  posterior  pair  very  dis- 
tinctly so;  nearly  all  the  transversals  and  gradate  veins 
in  anterior  pair  are  black  or  fuscous,  and  some  gradate 
veins  in  hind  wing;  usually  but  two  black  transversals 
before  the  veinlet  which  connects  subcosta  and  radius; 
second  cubital  cell  more  than  twice  as  long  as  broad, 
barely  swollen  on  the  anterior  side ;  division  of  third  cu- 
bital cell  ends  just  beyond  the  first  transversal  to  radial 
sector;  cells  quite  large,  three  gradate  veins  of  the  first 
series,  and  six  in  second  series;   pterostigma  very  distinct, 

w 

opaque  whitish. 

A  few  specimens.  El  Taste  and  San  Jose  del  Cabo, 
Baja  California.     September. 

Chrysopa  incerta  nov.  sp. 

Length  14  mm.  Brownish  yellow,  face  yellow,  with- 
out spots;  antennse  shorter  than  wings,  black,  except  the 
basal  joint  which  is  yellow  and  inflated;  tips  of  palpi  fus- 
cous ;  prothorax  much  broader  than  long,  much  narrowed 
in  front,  a  fuscous  stripe  on  each  side,  meso-  and  meta- 
thorax  with  a  few  fuscous  spots;  abdomen  with  many 
fuscous  dots  and  streaks;  legs  pale  with  black  hair,  tarsi 
darker,  an  elongate  fuscous  spot  above  near  tip  of  femur. 
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Wings  moderate,  anterior  pair  scarcely  pointed  at  tip, 
posterior  pair  a  little  more  so;  in  anterior  pair  the  trans- 
versals, gradate  veinlets,  many  of  the  marginal  veinlets, 
and  most  of  radial  sector,  black  or  fuscous;  in  posterior 
pair  the  transversals  and  gradate  veinlets  fuscous;  con- 
necting veinlet  between  subcosta  and  radius  is  beyond  the 
second  costal  transversal;  second  cubital  cell  more  than 
twice  as  long  as  broad,  barely  swollen  on  anterior  side; 
division  of  third  cubital  cell  ends  beyond  the  first  trans- 
versal  to  radial  sectors ;  two  or  three  gradate  veins  in  first 
series,  five  or  six  in  second  series;  pterostigma  moder- 
ately distinct. 

Two  specimens.  El  Taste,  Baja  California. 

MVRMELEDNID^. 

AcANTHAcLisis  FALLAX  Rambr. 
lUmbr.,  Neuropt.,  p.  385. 
Hagen,  Byn.  Neuropt.  N.  Am.,  p.  223. 
Several  specimens  from  San  Lazaro  and  San  Jos^  del 
Cabo,  Baja   California.     September.      It  is   distributed 
throughout  tropical  America,  from  California  to  Argen- 
tine. 
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BR-\CHVXEMlRr5    SACK.EN]    Hitmen. 

Many  specimens  trom  San  Josr  del  Cabc».  Baja  Cal- 
ifomia.  September.  P^e^^ ously  known  from  Arizona, 
Texas.  California  and  Mexico. 

BR.\CHYNEMlRrs    CAl-]FORNlCl>    n(>V.   sp. 

Length  5  26  mm,,  *  35  mm.,  alar  expanse  50—55  mm. 
Head  yellcwish.  a  broad  fuscous  band  through  antenna! 
sockets  from  eve  to  eve.  vertex  with  t\\c»  trann-erse  rows 
of  fuscous  spots,  and  behind  on  each  side  a  broi^-n  and  a 
black  spot:  antenna*  \\ith  rvvo  basal  ioints  pale,  a  band 
in  front  and  behind  on  first  «:»ne.  rest  annulate  with  fus- 
cous: prothorax  \^-ith  a  broad  fuscous  stripe  each  side, 
which  is  forked  in  front  and  contains  a  pale  spot  behind ; 
on  each  lower  side  is  a  shc»rter  and  less  delinite  fuscous 
stripe:  many  fuscous  spots  on  each  upper  side  of  meso- 
and  metathorax.  forminjj  a  more  or  less  maculose  stripe: 
other  spots  on  middle,  some  of  them  shininp  black:  a 
broad  black  stripe  below  winps,  containing  an  interrupted 
pale  line:  le^s  thickly  dotted  with  fuscous,  black  on  tips 
of  tibia?,  third  and  fourth  tarsal  ioints  wholly,  and  the  tip 
of  the  tifth  joint :  spurs  about  as  lonjx  as  the  basal  joint. 
Abdomen  of  5  longer  than  the  wings,  of  the  9  shorter; 
pale,  lineated  ^^-ith  fuscous,  near  the  tip  often  broken  into 
spots  more  or  less  connected:  second  segment  mostly 
fuscous,  the  others  with  a  median  and  side  stripes,  the 
former  narrow  in  the  middle,  usually  wanting  on  basal 
part  of  basal  joints,  last  segment  almost  wholly  fuscous. 
Nearlv  evervwhere  scantilv  clothed  with  while  hair  and 
black  bristles.  The  appenda<:es  of  the  S  pale,  and  dotted 
with  fuscous,  twice  as  lon^x  as  last  segment,  slender,  bowed 
and  slightly  upcurved,  a  comb  of  stiff  bristles  above  near 
tip.  Wings  narrow,  hyaline:  veins  fuscous,  pointed  with 
white:    small  fuscous  spots,  most  distinct  on   radius  and 
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along  cubitus;  basal  part  of  hind  margin  of  wings  with  a 
long  fringe ;  the  costal  area  biareolated  from  near  the 
base  to  the  pterostigma ;  the  space  behind  the  radius,  be- 
fore the  origin  of  the  radial  sector,  is  also  biareolated;  the 
furcation  of  cubitus  is  considerably  beyond  the  origin  of 
the  radial  sector. 

Numerous  specimens  from  San  Lazaro,  Sierra  El 
Taste  and  San  Jos^  del  Cabo,  Baja  California.  Septem- 
ber. By  its  biareolated  costal  space  it  is  evidently  re- 
lated to  B.  itncriplus  Hagen,  but  the  markings  are  quite 
different. 

Bracmynemurus  fraternus  nov,  sp. 

Length  9  i8  mm.,  3  26  mm.,  alar  expanse  35-40  mm. 
This  is  so  extremely  similar  in  structure  and  in  coloration 
to  the  preceding  species  (S.  californicus)  that  it  may  be 
but  a  small  variety  of  it.  But  the  specimens  were  taken 
at  the  same  time  and  place,  and  show  no  intermediate 
sizes,  so  I  shall  consider  it,  for  the  present  at  least,  as 
distinct.  It  differs  from  B.  californicus,  besides  the  size, 
only  in  that  the  appendages  of  the  i  are  scarcely  twice  the 
length  of  the  last  segment  of  the  abdomen ;  and  the  mark- 
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tenor  margin,  outer  branch  tallintj  short,  sometimes,  how- 
ever, uniting  with  the  inner  branch;  lower  margin  each 
side  fuscous;  meso-  and  metathorax  above  interruptedly 
lined  with  fuscous,  sides  with  many  fuscous  spots  usually 
connected;  legs  yellowish,  with  scattered  brown  dots, 
tips  of  tarsal  joints  blackish :  abdomen  blackish,  a  yellow- 
ish line  above  on  each  side  of  the  basal  joints;  clothed 
throughout  with  black  bristly  hair.  Wings  hyaline,  veins 
pale;  both  pairs  evenlv  spread  with  many  small  fuscous 
spots,  of  about  equal  size,  usually  having  for  their  center 
the  base  of  a  transverse  veinlet :  pterostigma  large,  dis- 
tinct, cream  yellow.  Wings  broad,  costal  space  not  biare- 
olate  till  near  middle  of  wings,  space  behind  radius  sim- 
ple, cubitus  forks  beyond  the  origin  of  radial  sector,  but 
before  the  forking  of  radial  sector.  Antenn;e  of  S>  longer 
than  thorax,  a  little  shorter  in  the  $  :  spurs  longer  than 
basal  tarsal  joint:  abdomen  in  the  6  longer  than  wings,  in 
the  9  shorter;  appendages  of  the  3  shorter  than  last  seg- 
ment of  abdomen,  nearly  parallel,  upcurved,  their  tips 
divaricate,  a  comb  of  stiff  bristles  near  the  tip  above. 
A  number  of  specimens  from  Tepic.     November. 

MvRMELKON  RisTicrs  llagen. 

Hngen,  Syn.  Neun>pt.  N.  Am.,  p.  28.S. 
Hageu,  Can.  Entom.  1887,  p.  *210. 

Several  specimens  from  San  Jose  del  Cabo,  Baja  Cal- 
ifornia.    September. 

ASCALAIMIII).*:. 

Ulula  mkxicana  McLach. 

Mcl^chlnu,  Journ.  Linn.  Soo.,  Zt>oi.  1871,  p.  248. 

A  single  specimen  from  Tepic,  Mexico.     October. 

Ulul.\  bicolok  nov.  sp. 

Length  30  mm.,  alar  expanse  55  mm.     Hair  on  face 
white,  more  grayish  on  head  and  thorax;    white  on  coxa? 

ID  8kr..  Vol.  Y.  (  34  )  August  ao,  1896. 
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and  femora,  rest  of  legs  pale  yellowish,  with  black  bris- 
tles, abdomen  marked  with  brown  and  yellowish  in  the 
usual  pattern,  pruinose  beneath;  antennse  much  shorter 
than  wings,  yellowish,  tips  of  joints  fuscous,  club  pale 
brownish ;  pteroatigma  of  fore  wings  cream  white,  of  hind 
wings  more  fuscous;  a  curved  dark  cloud  below  pteros- 
tigma  of  hind  wings  in  some  specimens.  Venation  like 
U.  hyalina. 

Several  specimens  from  San  Jose  del  Cabo,  September, 
and  Sierra  El  Taste,  Baja  California.  Differs  from  U. 
hyalina  principally  in  the  shorter  antennae  and  light  col- 
ored pterostigma.' 


THE  SPECIES  OF  THE  GENUS  XAKTUSIA. 

BY    JOHN    VAN    DENBURGH, 
Curator  of  the  Department  of  Herpetology. 

A  large  number  of  specimens  of  A'antusia  vigilis  and 
several  of  A'antusia  kcnshazvi,  which  I  have  recently  col- 
lected, tempt  me  to  present  revised  descriptions  of  the 
species  of  this  genus  of  lizards.* 

Key  to  the  Species. 

a*.    One  series  of  small  plates  (superciliaries)  ever  eye. 
b^     Ventral  plates  in  twelve  longitudinal  series. 

0*.     A  single  frontal,  eye  large.  X,  vigilis. 

c'.     A  pair  of  frontals,  eye  small.  X.  tjilberti. 

b'.     Ventral  plates  in  fourteen  longitudinal  series.  X.  henshawi. 
a'.    Two  series  of  small  plates  (superciliaries  aud  supraoculars)  over  eye. 

Ventral  plates  in  sixteen  longitudinal  series.  A',  rivfrgiana. 

Xantusia  VIGILIS  Baird. 

Xantusia  vigilis. 

1859,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  1858,  p.  255. 

1893,  Stejueger,  N.  A.  Fauna,  No.  7,  p.  198,  pi.  iii,  figs.  la~lc. 

Description. — The  body  is  subcylindrical,  with  very 
short  limbs.  The  upper  surface  of  the  head  is  flattened, 
curving  towards  the  snout.  There  are  three  folds  on  the 
throat,  the  anterior  connecting  the  ears  and  encircling  the  . 
head.  The  nostril  is  pierced  at  the  junction  of  the  ros- 
traU  internasal,  postnasal  and  first  labial  plates.  The 
rostral  is  in  contact  ^\dth  the  flrst  labial  and  internasal 
plates.     The  two  internasals  are  followed  by  a  large  sub- 

*  8ince  this  paper  was  written,  two  new  genera  of  Xantusidie — Zablepsis 
and  Amoebopeis — have  been  proposed  (Am.  Nat.,  xxix,  Aug.  1895,  p.  757), 
to  contain  Xantusia  henshatci  Stejo.  and  Xantusia  gilberti  Van  D.  Neither 
appears  to  me  well  founded.  None  of  the  characters  alleged  to  be  distinct- 
ive of  Zablepsis  is  constant,  even  as  a  specific  character  of  X.  henshawi; 
and  the  general  scutellation  aud  coloring  of  X.  gilberti  are  so  like  those 
of  X.  vigilis  as  to  indicate  close  relationship.  Why  these  separations 
should  have  been  made  and  A",  rirersiana  still  have  been  left  in  the  original 
genus,  I  cannot  comprehend. 

2d  Sbb.,  Vol.  Y.  August  28.  18M. 
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hexagonal  frontonasal.  Behind  this  are  two  prefontals 
(in  contact),  bordered  posteriorly  by  the  single  broad 
frontal  and  the  first  superciliary  plates.  Each  of  the  two 
frontoparietal  plates  forms  sutures  with  the  frontal,  second, 
third  and  fourth  superciliaries,  first  supratemporal,  parie- 
tal, interparietal  and  its  fellow  of  the  opposite  side.  The 
parietals  and  the  very  large  interparietal  are  bordered 
behind  by  the  two  large  occipitals.  A  row  of  small  supra- 
temporal  scutes  lies  along  the  outer  edge  of  the  occipital 
and  parietal  plates.  The  two  large  loreals  are  in  contact 
below  with  the  supefior  labials,  and  above  with  the  fronto- 
nasal and  prefontal  plates.  In  front  of  the  first  loreal  is  a 
large  postnasal.  Aseriesof  small  plates,  theupperof  which 
are  the  superciliaries,  usually  surrounds  the  eye.  Be- 
tween this  ring  and  the  larger  loreal  are  two  or  three  small 
plates.  There  are  four  or  five  superior  and  three  or  four 
inferior  labials  to  a  point  below  the  pupil.  The  eye  is 
large,  without  lids,  and  with  vertical  pupil.  Its  diameter 
is  contained  about  twice  in  the  distance  from  the  end  of 
the  snout  to  the  orbit.  The  oblique  ear  opening  has  a 
very  weak  anterior  denticulation.      The  inferior   labials 


SPECIES    OF    THE    GENUS    XANTUSIA.  525 

The  ground  color  in  different  specimens  varies  from 
smoke  gray,  through  many  shades  of  yellow  and  brown, 
to  clove  brown.  Scattered  granules  are  dark  brown  or 
black.  At  times  these  dark  granules  are  so  numerous  as 
to  become  confluent,  with  a  tendency  to  form  longitu- 
dinal lines.  In  other  individuals  they  are  scarcely  visible. 
Some  specimens  have  heavy  dotting  on  a  very  pale  ground ; 
in  others  the  dotting  is  heavy  on  a  dark  ground;  many 
show  faint  dots  on  a  light  ground;  and  several  have  few 
dots  on  a  dark  ground.  A  yellowish  line  usually  runs 
back  on  the  neck  from  the  outer  edge  of  each  occipital 
plate.  Two  similar  lines  are  sometimes  present  on  the 
nape.  The  lower  parts  are  creamy  white,  sometimes 
clouded  with  brown  towards  the  sides.  The  young  aver- 
age much  darker  than  the  adults.* 

mm.  mm.  mm.  mm.  mm. 

Snout  to  vent 47  44  '  42  37  22 

Tail 40t  47  61  41  24 

Hinil  limb 17  16  15^  15  9i 

Forelimb 12  11  11  lOf  7 

Shielded  part  of  head -..91  9  9  9  6 

Snout  to  ear 9  8|  8  8  6J 

Snoat  to  anterior  gular  fold 9  8|  8  8  5^ 

Snout  to  posterior  gular  fold 15  15  14  13  9 

Base  of  fifth  to  end  of  fourth  toe 6^  6  5f  5^  4 

History, —  The  first  representatives  of  Xautusia  vigilis 
were  found  at  Fort  Tejon,  California,  by  Mr.  John  Xan- 
tus,  who  furnished  the  three  specimens  upon  which  Pro- 
fessor Baird  based  his  original  description,  published  in 
the  Proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  for  1858.  Nothing  more  concerning  it  ap- 
peared until  May,  1893,  when  Dr.  Stejneger  recorded 
two  specimens  secured  by  the  Death  Valley  Expedition 
in  1891.     Nothing  has  been  known  about  its  habits,  and 

*  See  remarks  nnder  HahiU^  p.  527. 
t  Regrown. 
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this  very  interesting  species  has  been  considered  one  of 
the  rarest  oi  our  reptiles. 

Distribution. — -In  reality,  X.  vigilts  is  the  most  abun- 
dant lizard  in  the  territory  it  has  chosen  for  its  home.  It 
seems  to  be  peculiarly  dependent  upon  the  presence  of 
tree  yuccas.  A  glance  at  Dr.  Merriams'  map*  shows 
that  these  weird  plants  grow  in  each  of  the  localities  from 
which  the  species  has  been  recorded,  viz. :  Fort  Tejon  in 
the  Caflada  de  las  Uvas,  and  Hesperia,  in  California,  and 
Pahrump  Valley,  in  Nevada. 

Dr.  Charles  H.  Gilbert  and  the  writer  collected  speci- 
mens near  Mojave,  and  found  a  portion  of  a  cast  skin  at 
Victor,  California,  in  November,  1893.  In  September  of 
the  following  year,  the  writer  found  this  species  common 
at  Mojave  and  Hesperia,  and  secured  a  single  specimen 
near  Cabazon  on  the  eastern  slope  of  San  Gorgonio  Pass, 
California.  The  first  three  of  these  localities  are  situated 
in  the  great  Tucca  arborescens  belt,  which  extends  along 
the  southwestern  edge  of  the  Mojave  desert.  The  last 
is  in  a  small  and  apparently  isolated  grove  of  smaller  tree 
yuccas,  seemingly  of  another  species. 

Uabili. — Mojkive,  California.  Nov.   4,  1893.     About  \ 
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of  a  large  series  of  these  lizards  was  merely  a  matter  of 
physical  exertion.  Every  fourth  or  fifth  stem  that  was  ex- 
amined gave  up  its  Xantusia,  and  in  one  instance  five,  as 
many  as  were  previously  known  to  collections,  were  found 
under  a  single  tree. 

Most  of  the  lizards  were  found  between  the  bark  and 
the  ground,  but  many  had  hidden  in  the  thick  clusters  of 
dead  leaves,  from  which  it  was  very  difficult  to  dislodge 
them.  When  first  exposed  to  the  light,  they  were  dark 
colored,  and  seemed  dazzled  for  a  moment,  during  which 
they  made  no  attempt  to  escape.  They  were  not  at  all 
sluggish,  however,  and,  if  not  caught  immediately,  made 
for  the  nearest  cover  as  last  as  their  very  short  legs  would 
permit.  '  This  cover  was  often  the  collector,  and  the  little 
lizards  either  hid  under  his  shoes,  or  climbed  his  legs, 
sometimes  even  reaching  his  shoulders.  They  showed  no 
desire  to  enter  the  numerous  holes  in  the  ground  about 
them,  or  to  escape  by  burrowing.  Put  into  a  glass  bottle 
they  became  very  light  colored  in  a  few  minutes,  but  be- 
gan to  turn  dark  again  immediately  after  sundown.  Young 
specimens  were  numerous,  and  remained  dark  longer 
than  adults.  Many  fragments  of  cast  skins  were  found, 
but  never  a  whole  skin  in  one  place.  The  stomachs  of 
several  individuals  contained  the  wings  of  some  small 
dipterous  insect,  the  elytra  of  a  little  brown  beetle,  and 
some  very  small  white  bodies  which  resembled  spiders' 

eggs. 

Several  specimens  were  taken  alive  to  The  Leland 
Stanford  Junior  University,  and  kept  for  some  months  in 
a  large  glass  jar  in  which  some  fine  sand  and  pieces  of 
wood  and  bark  had  been  placed.  At  first,  they  ventured 
out  from  their  retreat  only  at  dusk  unless  disturbed,  but 
after  a  few  days  they  seemed  to  become  more  restless, 
and,  urged  perhaps  by  hunger,  showed  themselves  many 
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times  each  day.  At  night,  when  they  were  always  more 
active,  they  often  climbed  to  the  top  of  a  piece  of  yucca 
stem  placed  upright  in  tfie  middle  of  their  cage.  No  de- 
sire to  burrow  was  observed.  All  declined  to  show  any 
interest  in  the  small  beetles  and  flies,  both  dead  and  liv- 
ing, which  were  placed  in  the  jar,  and  finally  became 
greatly  emaciated.  They  were  chloroformed  in  March, 
1894- 

Mojave,  Cal.,  Sept.  17-18,  1894.  As  it  was  not  prac- 
ticable to  learn  by  actual  investigation  whether  or  not 
X.  z-igilis  hid,  during  the  day,  among  the  thick-growing 
leaves  of  the  living  yuccas,  the  localities  examined  in 
1893,  still  clearly  marked  by  the  displaced  rubbish,  were 
again  searched  with  great  care.  The  fact  that  very  few 
specimens  were  now  secured  in  this  previously-worked 
area  while  the  species  was  very  common  just  outside  its 
limits,  is  evidence  that  the  specimens  found  on  the  ground  ■ 
under  the  dead  branches  were  in  their  true  diurnal  home, 
and  not  mere  stragglers  from  the  living  yuccas. 

The  specimens  were  all  caught  alive  and  put  into  a 
large  glass  bottle,  but  were  soon  killed  by  the  heat,  al- 
though cure  w;is  l:iken  to  keep  them  in  the  shade  as  r 


SPECIES    OF    THE    GENUS    XANTUSIA.  529 

17-18,  1894,  and  the  habits  observed  were  the  same  as 
recorded  there. 

Cabazon,  Cal.,  Sept.  28,  1894.  A  single  specimen, 
secured  after  several  hours  searching,  was  shaken  from 
the  dry  leaves  of  a  dead  but  still  standing  yucca  about 
two  feet  high. 

Xantusia  gilberti  Van  D. 

Xantusia  gilherti. 

1895,  Van  Denbargh,  Proc.  Cal.  Acful.  Sci.,  vol.  v,  p.  121,  pi.  xi. 

Description, —  The  body  is  subcylindrical,  with  very 
short  limbs.  The  upper  surface  of  the  head  is  flattened, 
curving  towards  the  snout.  There  are  three  folds  on  the 
throat,  the  anterior  connecting  the  ears  and  encircling 
the  head.  The  nostril  is  pierced  at  the  junction  of  the 
rostral,  internasal,  postnasal,  and  first  labial  plates.  The 
rostral  is  in  contact  with  the  first  labial  and  internasal 
plates.  The  two  internasals  are  followed  by  a  large 
frontonasal,  which  separates  the  prefrontal  plates.  Be- 
hind the  latter  are  two  large  frontals.  Each  of  the  two 
frontoparietal  plates  forms  sutures  with  one  of  the  fron- 
tals, the  second  and  third  superciliaries,  first  supratem- 
poral,  parietal,  interparietal,  and  its  fellow  of  the  opposite 
side.  The  parietal  and  the  very  large  interparietal  are 
bordered  behind  by  the  two  large  occipitals.  A  row  of 
small  supratemporal  scutes  lies  along  the  outer  edge  of 
the  occipital  and  parietal  plates.  The  two  large  loreals  are 
in  contact  below  with  the  superior  labials,  and  above  with 
the  frontonasal  and  prefrontal  plates.  In  front  of  the 
first  loreal  is  a  large  postnasal.  A  series  of  small  plates, 
the  upper  of  which  are  the  superciliaries,  surrounds  the 
eye."  Between  this  ring  and  the  larger  loreal  are  two 
small  plates.     There  are  five  superior  and  four  inferior 

''Most  of  these  plates  are  united  (»u  the  side  of  the  head  showu  in  the 
figure,  pi.  xi. 
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labials  to  a  point  below  the  pupil.  The  eye  is  smiill, 
without  lids,  and  with  vertical  pupil.  Its  diameter  is  con- 
tained  about  two  and  one-half  times  in  the  distance  trom 
the  end  of  the  snout  to  the  orbit.  The  oblique  ear  open- 
ing has  a  weak  anterior  denticulation.  The  inferior  la- 
bials are  in  contact  with  the  large  sublahials.  The  hack, 
sides,  posterior  surfaces  of  the  limbs,  and  the  gular  re- 
gions, are  covered  with  smooth  subhexagonal  granules. 
These  are  flattened  on  the  gular  region,  but  cnn%'ex  on 
the  back  and  sides.  There  is  a  series  of  large  plates 
along  the  edge  of  the  last  gular  fold.  The  quadrate  ven- 
trals  arc  in  twelve  longitudinal  and  thirty-two  transverse 
rows.  The  tail  is  conical,  and  covered  with  whorls  of 
smooth  scales,  which  are  very  narrow  and  transversely 
convex.     There  are  eight  and  nine  femoral  pores. 

The  color  above  is  dark  brownish  ctav.  dotted  with 
black  on  single  granules.  A  pale  yellowish  line,  two 
granules  wide,  runs  posteriorly  from  each  occipital  plaiv. 
but  is  soon  lost  on  the  back  to  reappear  over  the  thigh. 
The  lower  surfaces  are  pale  yellowish  white. 

Snout  to  vent  (about)  39  mm.  Tail  (about)  3N  mm. 
Hind  limb  14  mm.  Fore  limb  10  mm.  Shielded  part  ol 
head  Hji-i   mm.     Snout  to  ear  8  mm.     Snout  to  anterior 
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pierced  in  a  small  scute  at  the  junction  of  the  rostral,  in- 
ternasal,  postnasal,  and  first  labial  plates.  The  rostral  is 
broad  and  rather  low,  bounded  by  the  first  labial,  nasal 
and  internasal  plates.  The  two  internasals  are  followed 
by  a  large  subquadrate  frontonasal,  which  is  sometimes 
divided  longitudinally,  behind  this  are  two  prefrontals, 
bordered  posteriorly  by  the  broad  frontal  and  the  first 
superciliary  plates.  Each  of  the  two  frontoparietal  plates 
is  in  contact  with  the  frontal,  second  third  and  fourth 
superciliaries,  first  supratemporal,  parietal,  interparietal 
and  its  fellow  of  the  opposite  side.  The  parietals  and 
interparietal  are  bordered  behind  by  the  two  large  occipi- 
tals.  One  or  more  interoccipitals  are  sometimes  present. 
There  is  a  row  of  small  supratemporals  along  the  outer 
edge  of  the  occipital  and  parietal  plates.  The  two  large 
loreals  are  in  contact  below  with  the  superior  labials,  and 
above  with  the  frontonasal  and  prefontal  plates.  The  eye 
is  surrounded  by  a  series  of  small  plates,  the  upper  five 
of  which  are  the  superciliaries.  Between  this  ring  and 
the  larger  loreal  are  two  small  plates.  There  are  five  su- 
perior and  three  inferior  labials  to  a  point  below  the  pupil. 
The  eye  is  large,  without  lids,  and  with  vertical  pupil.  Its 
diameter  is  contained  about  twice  in  the  distance  from 
the  end  'of  the  snout  to  the  orbit.  The  ear  opening  has 
a  very  weak  anterior  denticulation.  The  symphysial 
plate  is  very  long.  The  inferior  labials  are  in  contact 
with  the  large  sublabials.  The  first  pair  of  the  latter  are 
in  contact  on  the  median  line.  The  back,  sides,  upper 
and  posterior  surfaces  of  the  limbs,  and  the  gular  regions, 
are  covered  with  subhexagonal  granular  scales.  There 
is  a  series  of  large  quadrate  plates  along  the  edge  of  the 
last  gular  fold.  The  quadrate  ventrals  are  in  fourteen 
longitudinal  and  thirty-three  or  thirty-four  transverse  rows. 
The  preanal  plates  are  arranged  in  three  or  four  rows. 
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labials  to  a  point  below  the  pupil.  The  eye  is  small, 
without  lids,  and  with  vertical  pupil.  Its  diameter  is  con- 
tained about  two  and  one-half  times  in  the  distance  from 
the  end  of  the  snout  to  the  orbit.  The  oblique  ear  open- 
ing has  a  weak  anterior  denticulation.  The  inferior  la- 
bials are  in  contact  with  the  large  sublabials.  The  back, 
sides,  posterior  surfaces  of  the  limbs,  and  the  gular  re- 
gions, are  covered  with  smooth  subhexagonal  granules. 
These  are  flattened  on  the  gular  region,  but  convex  on 
the  back  and  sides.  There  is  a  series  of  large  plates 
along  the  edge  of  the  last  gular  fold.  The  quadrate  ven- 
trals  are  in  twelve  longitudinal  and  thirty-two  transverse 
rows.  The  tail  is  conical,  and  covered  with  whorls  of 
smooth  scales,  which  are  very  narrow  and  transversely 
convex.     There  are  eight  and  nine  femoral  pores. 

The  color  above  is  dark  brownish  clay,  dotted  with 
black  on  single  granules.  A  pale  yellowish  line,  two 
granules  wide,  runs  posteriorly  from  each  occipital  plate, 
but  is  soon  lost  on  the  back  to  reappear  over  the  thigh. 
The  lower  surfaces  are  pale  yellowish  white. 

Snout  to  vent  (about)  39  mm.  Tail  (about)  38  mm. 
Rind  Vimb  14  mm.     Fore  limb  10  mm.     S^iielded  part  of 
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pierced  in  a  small  scute  at  the  junction  of  the  rostral,  in* 
ternasal,  postnasal,  and  first  labial  plates.  The  rostral  is 
broad  and  rather  low,  bounded  by  the  first  labial,  nasal 
and  internasal  plates.  The  two  internasals  are  followed 
by  a  large  subquadrate  frontonasal,  which  is  sometimes 
divided  longitudinally,  behind  this  are  two  prefrontals, 
bordered  posteriorly  by  the  broad  frontal  and  the  first 
superciliary  plates.  Each  of  the  two  frontoparietal  plates 
is  in  contact  with  the  frontal,  second  third  and  fourth 
superciliaries,  first  supratemporal,  parietal,  interparietal 
and  its  fellow  of  the  opposite  side.  The  parietals  and 
interparietal  are  bordered  behind  by  the  two  large  occipi- 
tals.  One  or  more  interoccipitals  are  sometimes  present. 
There  is  a  row  of  small  supratemporals  along  the  outer 
edge  of  the  occipital  and  parietal  plates.  The  two  large 
loreals  are  in  contact  below  with  the  superior  labials,  and 
above  with  the  frontonasal  and  prefontal  plates.  The  eye 
is  surrounded  by  a  series  of  small  plates,  the  upper  five 
of  which  are  the  superciliaries.  Between  this  ring  and 
the  larger  loreal  are  two  small  plates.  There  are  five  su- 
perior and  three  inferior  labials  to  a  point  below  the  pupil. 
The  eye  is  large,  without  lids,  and  with  vertical  pupil.  Its 
diameter  is  contained  about  twice  in  the  distance  from 
the  end  *of  the  snout  to  the  orbit.  The  ear  opening  has 
a  very  weak  anterior  denticulation.  The  symphysial 
plate  is  very  long.  The  inferior  labials  are  in  contact 
with  the  large  sublabials.  The  first  pair  of  the  latter  are 
in  contact  on  the  median  line.  The  back,  sides,  upper 
and  posterior  surfaces  of  the  limbs,  and  the  gular  regions, 
are  covered  with  subhexagonal  granular  scales.  There 
is  a  series  of  large  quadrate  plates  along  the  edge  of  the 
last  gular  fold.  The  quadrate  ventrals  are  in  fourteen 
longitudinal  and  thirty-three  or  thirty-four  transverse  rows. 
The  preanal  plates  are  arranged  in  three  or  four  rows, 
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the  two  median  ones  of  the  posterior  series  being  largest. 
The  conical  tail  is  somewhat  depressed  at  its  base  and  is 
covered  with  whorls  of  smooth  scales,  which  are  very 
narrow  and  transversely  convex.  Eight  or  ten  femoral 
pores  form  a  series  along  each  thigh. 

The  ground  color  above  is  broccoli  brown.  On  this 
are  numerous  large  irregular  rounded  blotches  of  very 
dark  seal  brown,  between  which  run  more  or  less  con- 
tinuous lines  of  pale  yellow.  The  upper  surfaces  of  the 
limbs  and  head  are  similarly,  but  less  distinctly,  marked. 
The  tail  is  j'ellow  with  irregular  blotches  and  half  rings 
of  blackish  seal  brown.  The  lower  surfaces  are  uniform 
yellowish  white. 

Snnat  to  Tent fi5  63  57 

Tail 83  69  66 

Hiud  limb —  27  26 

Fore  limb —  16  10 

Shielded  part  of  bead 13  14  121 

Suont  to  ear —  13  12 

Snout  to  anterior  galBi  fold —  13  12 

Suout  to  posterior  fold —  21  20 

B:kHe  of  fifth  to  end  of  fonrth  to« —  10  !)| 


Dhiribution. — Xanittsia  henshawi  has  been  found  only 
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Xantusia  riversiana  Cope. 

XantuHta  riveraiana. 

1883,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila..  p.  29. 
1889,  Rivers,  Am.  Nat.,  xxiii,  p.  1100. 
1889.  Cope,  Proc.  U.  S.  Nat.  Mus.,  p.  147. 

Descri-ption, —  The  limbs  are  very  short,  and  the  body 
is  somewhat  depressed.  The  upper  surface  of  the  head 
is  very  flat.  The  nostril  is  pierced  in  a  small  scute  at  the 
junction  of  the  rostral,  internasal,  postnasal,  and  first  la- 
bial plates.  The  rostral  is  broad  and  rather  low,  bounded 
by  the  first  labial,  nasal,  and  internasal  plates.  The  two 
internasals  are  followed  by  a  large  hexagonal  frontonasal. 
Behind  this  are  two  prefrontals,  bordered  posteriorly  by 
the  broad  frontal  and  the  first  superciliary  and  first  supra- 
ocular plates.  Each  of  the  two  frontoparietal  plates  is  in 
contact  with  the  frontal,  second,  third  and  fourth  supra- 
oculars, parietal,  interparietal,  and  its  fellow  of  the  op- 
posite side.  The  interparietal  is  bordered  behind  by  the 
two  large  occipitals,  which  are  separated  from  the  parie- 
tals  by  two  small  scutes.  There  is  a  row  of  large  supra- 
temporals  along  the  outer  edge  of  the  occipital  and  parie- 
tal plates.  The  two  large  loreals  are  in  contact  below 
with  the  supralabials,  and  above  with  the  frontonasal  and 
prefrontal  plates.  The  eye  is  surrounded  by  a  series  of 
small  plates,  the  upper  five  of  which  are  the  superciliaries. 
Between  this  ring  and  the  posterior  loreal  are  two  or  three 
small  plates.  A  series  of  four  supraoculars  separates  the 
superciliaries  from  the  frontal  and  frontoparietal  plates. 
There  are  five  superior  and  four  or  five  inferior  labials  to 
a  point  below  the  pupil.  The  eye  is  large,  without  lids, 
and  with  vertical  pupil.  The  ear  has  a  weak  anterior 
denticulation.  The  inferior  labials  are  in  contact  with 
the  large  sublabials.  The  first  pair  of  the  latter  are  in 
contact  on  the  median  line.  The  back,  sides,  upper  and 
posterior  surfaces  of  the  limbs,  and  the  gular  regions,  are 
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covered  with  flattened  granules.  There  is  a  series  of 
large  plates  along  the  edge  of  the  last  gular  fold.  The 
quadrate  ventrals  are  in  sixteen  longitudinal  and  thirty- 
two  to  thirty-five  transverse  rows.  The  large  preanal 
plates  are  arranged  in  two  or  three  series,  edged  by 
smaller  scales  and  granules.  '  The  conical  tail  is  covered 
with  whorls  of  smooth  scales  which  are  very  narrow  and 
transversely  convex.  There  is  a  series  of  from  ten  to 
twelve  femoral  pores  along  each  thigh. 

The  ground  color  is  smoke  gray  or  cinnamon,  with 
numerous  irregular  maculations  of  dark  brown  or  black. 
These  markings  are  much  smaller  and  less  numerous  on 
the  lower  surfaces.  There  is  considerable  variation  in 
the  color  pattern.  One  specimen  has  two  narrow  parallel 
black  lines,  originating  at  the  posterior  edge  of  each  oc- 
cipital plate,  and  running  the  whole  length  of  the  back. 
The  space  between  each  pair  of  these  lines  is  unmarked, 
but  the  rest  of  the  upper  surface  is  irregularly  spotted. 
Other  specimens  offer  an  almost  perfect  imitation  of  coarse 
granitic  rock. 

Snout  to  vent  io6  mm.     Tail  (injured)  73  mm.     Hind 


A  LIST  OF  LICHENS  COLLECTED  BY  MR.  ROBERT 
REULEAITZ  IN  THE  WESTERN  PARTS  OF  NORTH 
AMERICA. 

BY    DR.    STIZENBERGER,    KONSTANZ,    GERMANY. 

Mr.  Reuleaux  having  kindly  favored  me  with  a  small 
collection  of  lichens  gathered  during  his  last  year's  trav- 
els through  the  United  States,  and  comprising  specimens 
from  Yellowstone  Park  and  Monterey,  Cal.,  as  well  as 
from  Sitka,  Alaska — some  of  them  never  found  in  North 
America  before  —  I  made  the  above-mentioned  crypto- 
gams the  subject  of  my  special  study,  the  results  of  which 
are  laid  down  in  the  following  list,  intended  to  serve  as  a 
supplement  to  the  late  Professor  Tuckerman's  Synopsis 
of  North  American  Lichens : 

1.  SpHi«ROPHORON  coRALLOiDEs  Pers.,  Tuck.  Ncw 
Engl.  82.     Sitka. 

2.  B-«oMvcEs  icMADOPHiLUs  (Ehrh.)  Nyl.,  Tuck. 
Syn.  ii,  7,  8;   on  dead  wood.     Sitka. 

3.      ClADOMA  FIMBRIATA  f.  TUB/EFORMIS  (Hffm.)  Nyl., 

Tuck.  Syn.  i,  241.     Sitka. 

4.  Cladonia  bellidiflora  (Ach.)  Schser.,  Tuck. 
Syn.  i,  252.     Sitka. 

5.  Cladina  rangiferina  (L.)  Nyl.,  Tuck.  Syn.  i, 
242.     Sitka. 

6.  Ramalina  ceruchis  (Ach.)  DN.  var.  cephalota 
Tuck.  Syn.  i,  21;  on  dead  twigs  of  shrubs.  Mon- 
terey. 

7.  Ramalina  reticulata  (Noehd.)  Krmplh.,  Tuck. 
Syn.  i,  22.     Sitka,  Monterey. 

8.  Ramalina  farinacea  (L.)  Ach.,  Tuck.  Syn.  i,  25. 
Sitka. 

9.  Ramalina  pollinariella  Nyl.;  sterile.     Sitka. 

'JD  Seb..  Vol.  V.  Angnat  30.  1895 
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Alectoria  sarmentosa  Ach.,  Tuck.  Syn.  i,  45; 
sterile.     Sitka. 

Alectoria  prolixa  (Ach.)Nyl.,  A.  jubata  c. 
implexa  Tuck.  Syn.  i,  44;  fertile.     Sitka. 

Chlorea  vulpina  (L.)  Nyl-,  Tuck.  Syn.  i,  28; 
sterile  ftn  dead  wood.     Yellowstone  Park. 

13.  Platysma  lacunosum  (Ach.)  Nyl.,  Tuck.  Syn,  i, 
35;   sterile.     Sitka. 

14.  Parmelia  sulcata  Tayl.,  Nyl.,  Tuck.  Syn,  i,  59; 
on  trees.     Sitka. 

15.  Parmelia  vittata  (Ach.)  Nyl.,  Tuck.  Syn.  i,  60: 
fertile  on  twigs  of  trees.     Sitka. 

16.  Parmelia  enteromorpha  Ach.,  Tuck.  Syn.  i,  60; 
evernioid,  fertile.     Sitka. 

17.  Stictina  scrobiculata  (Scop.)  Nyl.,  Tuck.  Syn. 
i,  102;   fertile.     Sitka. 

Sticta  pulmonaria  (L.)  Ach.,  Tuck.  Syn.  i,  94; 
fertile.     Sitka. 

Nephroma  arcticum  (L.)  Fr.,  Tuck.  Syn.  i,  103: 
sterile.     Sitka. 

PiiYsciA  LYCHNEA  (Ach.)  Nyl.,  Tuck.  Syn.  i,  50; 
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26.  Lecanora  polytropa  (Ehrh.)  var.  illusoria 
Ach.,  Tuck.  Syn.  i,  192  p.  p.  (Lxcanora  varia  var. 
polytropa);  on  rocks.     Yellowstone  Park. 

27.  Lecanora  symmicta  (Ach.)  Nyl.,  Tuck.  Syn.  i, 
192  p.  p.  Thallus  red  on  application  of  hypochlorite 
of  lime;   on  dead  wood.     Sitka. 

i>^,  Lecanora  hypoptoidks  Nyl.  in  Flora  1867,  371 ; 
on  dead  wood.     Yellowstone  Park. 

29.  Lecanora  palleschns  (L.)  Ach.,  Tuck.  Syn.  i, 
196;   on  bark.     Sitka. 

30.  Lecanora  coarctata  (Sm.)  Ach.,  Tuck.  Syn.  ii, 
IS:   on  rocks.     Yellowstone  Park. 

31.  CcENOGONiUM  iNTERPOsiTUM  Nyl.  Coen.  91,  Tuck. 
Syn.  i,  258;   on  thin  twigs.      Monterey. 

32.  Lecidea  meiocarpa  Nyl.  in  Flora  1876,  577;  on 
cones  of  cypress.     Monterey. 

33.  Lecidea  san(;i:ineo-atra  (  Ach. )  Nyl.,  Tuck.  Syn. 
ii,  21,  f.  corticola;  on  thin  twigs  of  coniferous  trees. 
Monterev. 

3f.     Lecidea  myriocarpa  (DC.)  Nyl.,  Tuck.  Syn.  ii, 

97  ;    on  cones  of  cypress.      Monterey. 
35.     Ope<;r.\pha  atrorimalis  Nyl.  in  Flora  1864,  488; 

on  cones  of  cypress  and  on  thin  twigs.     Monterey. 
It  still  remains  to  add  here  the  diagnosis  of  a  new  west- 
ern lichen,  kindly  sent  me  by  Mr.   Henry  Willey,  New 
Bedford,  Mass. 

Alectoria  pacikica  Stzb.  n.  spT 

Thallus  fruticulous,  prostrate,  rigid,  terete,  smooth, 
brown  and  shining,  from  i  to  1.5  cm.  in  length,  1-1.5 
mm.  in  width,  very  much  divaricately  branched,  the 
branches  flexuous,  densely  intertangled,  0.25  mm.  in  di- 
ameter, at  the  ends  forked  with  very  short  branchlets, 
scarcely  0.05  mm.  in  width,  apothecia  and  spermogonia 
unknown. 

2d  8u..  Vol.  V.  (  35  )  Auguat  30,  1896. 
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The  anatomical  structure  perfectly  agreeing  with  Alfc- 
loria;  no  traces  of  an  o rt h ego nal-trajec tori c  direction  of 
hyphie  (as  it  is  found  in  Cetraria  aculeata).  Cortical  and 
medullary  layer  with  equal,  nearly  longitudinally  run- 
ning filamentous  elements.  No  central  cavity;  medulla- 
ry layer  cottony,  very  loose,  sprinkled  with  heaps  of  go- 
nidia  (these  0.004-8  mm.  in  diameter).  Thin  sections  of 
the  thallus  bordered  with  a  very  thin  light-brown  line. 
The  cortical  layer  neither  thickened  nor  interrupted  by 
larger  cavities  (which  are  frequent  in  the  older  cortical 
tissue  of  Cetraria).  No  reactions  on  application  of  hy- 
drate of  potassa  and  hypochlorite  of  lime. 

Found  in  the  Island  of  Guadalupe  (Pacific  Ocean),  on 
humous  earth,  by  Dr.  Palmer, 


SOME    PARASITIC  HYMENOPTERA   FROM  BAJA 
CALIFORNIA  AND  TEPIC,  MEXICO. 

BY    WILLIAM    11.    ASHMEAD. 

Through  the  kindness  of  Mr.  Wm.  J.  Fox,  of  the 
Philadelphia  Academy  of  Sciences,  I  have  been  enabled 
to  examine  and  report  upon  another  interesting  collection 
of  parasitic  Hymenoptera,  made  in  Baja  California  and 
Mexico,  in  the  fall  of  1894,  ^v  Messrs.  Eisen  and  Vaslit, 
members  of  the  California  Academy  of  Sciences. 

The  collection,  although  small  in  numbers,  represents 
thirty-eight  distinct  species,  distributed  in  seven  families, 
and  many  of  which^  especially  among  the  microscopic 
forms,  prove  to  be  new  to  science,  and  are  briefly  char- 
acterized below. 

Family  PROCTOTRYPID.-E. 

Mesitius  Spinola. 

I.     Mesitius  nigripilosus  sp.  n. 

?  . — Length  4.5  mm.  Black,  shining,  with  sparse 
black  hairs,  more  especially  apparent  on  the  head  and 
the  apical  half  of  the  abdomen.  Scape,  pedicel,  man- 
dibles and  legs,  except  coxaj  and  posterior  femora,  red- 
dish yellow;  palpi  white;  flagellum  dark  brown;  wings 
subfuscous,  the  veins  brownish  yellow. 

The  head  is  scarcely  longer  than  wide  across  the  eyes, 
alutaceously  sculptured,  with  some  sparse,  shallow, 
thimble-like  punctures  scattered  over  its  surface.  An- 
tennas 13-jointed,  filiform,  tapering  toward  tips  and  ex- 
tending a  little  beyond  the  tegulae ;  the  scape  is  obconical, 
slightly  curved,  about  four  times  as  long  as  thick  at  apex, 
while  the  flagellar  joints  are  all  longer  than  thick,  aver- 
aging from  I  ^  to  2  times  as  long  as  wide.  The  pronotum 
is  long,  subtrapezoidal,  as  long  as  the  mesonotum  and 
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scutellum  united ;  meaonotum-with  two  complete  furrows  ; 
scutellum  triangular,  with  a  punctured  frenum;  meta- 
thorax  quadrate,  with  several  longitudinal  raised  lines  ori 
its  disk.  Abdomen  conic-ovate,  polished,  longer  than 
the  thorax,  with  the  fourth  and  following  segments  sparsely 
fimbriate  with  black  hairs. 

Described  from  one?  specimen  from  Tepic. 
GoNiozus  Forster. 

2.       GONIOZUS    MEXICANUS  Sp.    H. 

$  . — Length  2  to  2.1  mm.  Allied  to  G.  celiaris  Say. 
agreeing  with  it  in  colorational  detail,  and  in  having  a  small, 
closed,  triangular  discoidal  cell,  but  it  is  readily  separated 
from  it,  as  well  as  G.  palliditarsis  Cam.,  by  its  smaller 
size,  much  longer  head,  black  mandibles  and  longer  ab- 
domen. 

The  head  in  this  species  is  nearly  twice  as  long  as  wide, 
not  narrowed  behind  the  eyes,  the  space  behind  the  eyes 
being  fully  as  long  as  the  eye  itself,  while  in  G.  celiaris 
the  head  is  only  a  little  longer  than  wide,  rounded  behind 
the  eyes,  the  space  being  much  shorter  than  the  length 
the 
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Described  from  one  5  specimen  from  Tepic. 

The  long  oblong  head  readily  separates  this  species 
from  all  other  described  species  in  our  fauna,  having  no 
triangular  closed  discoidal  cell  in  the  front  wings. 

Family  CYNIPID^. 
EuccELA  Westwood. 

4.       EucCELA  MEXICANA  sp.   n. 

?  . — Length  1.6  mm.  Polished  black;  mandibles  and 
legs,  including  all  the  coxa?,  rufous;  antenna;  black,  the 
5  or  6  basal  joints  beneath,  ruf o-piceous ;  wings  hyaline, 
the  veins  pallid,  with  a  slight  yellowish  tinge.  Antenna;; 
13-jointed,  reaching  to  the  base  of  the  abdomen,  the  scape 
longer  than  the  pedicel,  the  first  joint  of  the  ilagellum 
slender,  but  as  long  as  the  scape,  the  following  joints, 
2-5,  gradually  shortening,  but  increasing  in  thickness, 
joints  6-10  oblong-moniliform,  equal,  the  last  joint  ovate, 
longer  than  the  preceding,  the  joints  7  to  11  are  all  deli- 
cately fluted. 

The  scutellum  is  rugulose,  its  cup  oval,  connected  with 
the  hind  margin  of  the  mesonotum  by  a  short  carina,  the 
disk  flat,  with  four  punctures  and  a  small  fovea  on  its  pos- 
terior margin.  Front  wings  with  the  marginal  cell  closed, 
the  first  abscissa  of  radius  about  two-thirds  the  length  of 
the  second.  Metapleura  with  a  small  tuft  of  wool  just 
above  the  hind  coxa?.  Abdomen  a  little  longer  than  the 
head  and  thorax  united,  with  a  narrow  but  dense  woolly 
^rdle  at  base. 

Described  from  i  ?   specimen  from  San  Lazaro. 

Hkxaplasta  Forster. 

5.     IIexaplasta  californica  sp.  n. 

?  . — Length  i.i  mm.  Polished  black;  mandibles  and 
legs,    including   coxa?,    reddish-yellow:     wings    hyaline. 
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Strongly  ciliated,  the  veins  dark  brown;  the  marginal  cell 
except  at  basal  one-third,  open  along  fore  margin. 

Antenna;  13-jointed,  black;  scape  not  quite  twice  as 
long  as  the  pedicel,  the  latter  oval;  funicle  5-jointed. 
slender,  the  first  joint  2%  times  as  long  as  the  second, 
joints  2-3,  moniliform.  scarcely  longer  than  thick,  joints 
4-5  a  little  longer;  club  6-jointed,  the  joints,  except  the 
lastwhich  is  ovate,  oblong-moniliform.  Cup  of  scutellum 
elliptic,  with  a  small  fovea  posteriorly  and  four  punctures 
on  its  disk.  Front  wings  with  the  second  abcissa  of  radius 
stouter  and  a  little  longer  than  the  first.  The  metapleura 
have  a  small  tuft  of  wool  just  over  the  base  of  coxie, 
while  the  abdomen  is  not  longer  than  the  head  and  thorax 
united,  with  the  usual  woolly  girdle  at  base. 

Described  from  one  ¥  specimen  from  San  Lazaro. 

Family  TENTHREDINID^. 
Hylotoma  Latreille. 
6.     Hylotoma  pceciloides  sp,  n. 
£  . — Length  8  mm.    Testaceous ;  head,  antenna,  three 
spots  on  anterior  margin  of  pronotum,  the  lateral  lobes 
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lateral  lobes  of  the  mesonotuni  and  by  the  different  color 
of  the  legs. 

Family   BRACONID.*. 
Iphiaulax  Forster. 

7.       IPIIIAULAX    MEGAPTERA    Cam. 

Biol.  Ceutr.-Am.  Hyin.,  p.  358,  Tab.  xv,  f.  5.9 

Four  ?  specimens  from  San  Jose  del  Cabo. 

Bracon  Fabr. 

8.  Bracon  excelsus  Cam. 

Biol.  Centr.-Am.  Hym.,  p.  .321.9 

The  male  of  this  species  has  never  been  described,  but 
to  it  I  refer  a  single  <5  from  San  Jose  del  Cabo,  which  dif- 
fers in  no  ways  from  the  ?  ,  except  in  its  smaller  size  and 
in  the  usual  sexual  differences. 

9.  Bracon  foxii  sp.  n. 

9  . — Length  6.5  mm.;  ovipositor  about  twice  as  long 
as  the  abdomen.  Reddish-yellow;  the  stemmaticum, 
antenna?,  palpi  and  legs,  except  the  hind  coxse  and  basal 
two-thirds  of  hind  femora,  black.  Wings  smoky  black, 
subhyaline  at  base,  the  tegula\  stigma  and  veins  black. 

The  surface  is  smooth,  highly  polished,  impunctate; 
head  subquadrate,  the  face  feebly  punctate  and  clothed 
with  glittering  white  pile ;  the  under  surface  of  the  thorax 
and  the  legs  are  also  clothed  with  pile,  but  more  sparsely 
so.  Abdomen  smooth,  but  the  second  segment  has  a  tri- 
angular elevation  at  the  basal  middle,  with  broad  depres- 
sion on  each  side  of  it,  while  the  third  has  two  oblique 
lateral  furrows,  and  is  separated  from  the  second  by  a 
deep  slightly  arcuate  but  smooth  furrow. 

Described  from  one  9  specimen  from  San  Jos6  del  Cabo. 
This  lovely  species  is  dedicated  to  Wm.  J.  Fox,  as  a  slight 
appreciation  of  the  many  favors  he  has  shown  me. 
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Hedysomus  Forster. 

ID.     Hedysomus  quadriceps  sp.  n. 

9  . — Length  9  mm. ;  ovipositor  a  little  longer  than  the 
abdomen.  Black,  with  the  middle  lobe  of  the  mesono- 
tum,  the  metathorax  and  the  abdomen  red. 

Head  quadrate,  polished,  the  face  below  antennae  rugu- 
lose,  the  clypeus  fimbriate;  mandibles  broad  without  teeth 
within. 

Antenna;  longer  than  the  body,  the  scape  large,  stout, 
thicker  and  longer  than  the  pedicel  and  first  joint  of  flagei- 
lum;  the  first  joint  of  the  fiagellum  is  twice  as  long  a.s 
the  pedicel.  The  thorax,  except  the  metanotum  is  smooth 
and  polished,  the  metanotum  being  reticulate  with  large, 
coarse  punctures.  The  anterior  wings  have  the  median 
and  submedian  cells  of  an  equal  length,  with  the  second 
abcissa  of  the  radius  twice  as  long  as  the  first;  hind 
wings  with  the  radial  cell  divided  by  a  cross-vein.  Ilintl 
femora  short,  much  swollen. 

Abdomen  much  wider  than  the  thorax,  the  first  and 
second  segments  irregularly  longitudinally  striated,  the 
second   being  divided    into  three    parlK  by  a  semicirculiir 
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palpi  and  legs  whitish.  Antenna*  20-jointed,  a  little  longer 
than  the  body,  the  joints  of  the  flagellum  more  than  three 
times  as  long  as  thick.  Wings  hyaline,  the  second  ab- 
scissa of  the  radius  not  or  scarcely  longer  than  the  first. 

Described  from  two  $  specimens  from  San  Jos6  del 
Cabo. 

Chelonus  Jurine. 

12.       ClIELONrs    ALBOBASILARIS  Ashm. 
Proc.  Cal.  Acad.  Sci.  (2)  iv,  p.  123. 

One  3  and  one  ?  from  San  Lazaro.  The  <$  agrees  with 
the  female  except  that  the  abdomen  has  a  transverse  fis- 
sure at  the  apex,  as  in  C  ^ssus  Prov.,  C\  minimus  Cr., 
etc.  Some  authors  have  described  these  as  females,  but 
I  have  ascertained  by  a  careful  examination  that  they  are 

really  males. 

Apantklks  Forster. 

13.     Apantelks  mexicanus  sp.  n. 

(5  9  . — Length  2-2.2  mm.  Black,  shining,  the  meso- 
thorax  above  punctate;  the  head,  disk  of  mesopleura  and 
episterna  of  metathorax  smooth,  impunctate;  the  scutel- 
lum  is  almost  smooth  but  with  some  sparse  punctures; 
palpi  white;  scape,  pedicel  beneath  and  legs  (except  hind 
coxa,  tips  of  hind  femora  and  tibia*  and  their  tarsi  which 
are  black  or  fuscous)  reddish-yellow;  the  abdomen  be- 
neath and  sometimes  the  suture  between  segments  3  and 
4,  brownish -yellow;  flagellum  brown -black,  paler  be- 
neath. Wings  hyaline,  the  stigma  and  veins  brown,  the 
inner  vein  of  the  open  areolet  is  a  little  longer  than  the 
recurrent  nervure.  Metathorax  short,  rugulose  with  a 
median  carina.  Abdomen  with  the  plate  of  first  segment 
trapezoidal,  about  ij4  times  as  long  as  wide,  the  hind  an- 
gles slightly  rounded :  the  second  segment  in  $  is  a  little 
shorter  than  the  third,  in  the  ^  a  little  longer  than  the 
third:  segments  i  and  2  are  feebly  sculptured,  the  follow- 


546  CALIFORNIA    ACADEMY    OF    SCIENCES. 

ing  all  smooth  and  polished ;  the  ovipositor  not  prominent. 

This  species  spin  their  cocoons  in  large  masses  covered 
with  a  white  woolly  secretion,  resembling  a  cotton -ball, 
and  it  is  probably  parasitic  on  the  larva  of  some  large 
sphinx  moth. 

In  appearance  it  resembles  A.  cangregatus  Say,  but  is 
readily  separated  by  its  metathoracic  and  abdominal  char- 
acters. 

Described  from  many  specimens  from  Tepic  and  San 
Jos^  del  Cabo. 

ToxoNEURON  Say. 

14.  ToXONEURON    SEMINIGRUM  Cr. 

TeothiedoideB  seminiKiaia  Cr.  Proc.  Ent.  Soo.  Phil,  iv,  p.  291. 
Toionearuu  semiDigmm  Cr.  Cafi.  Ent.  v,  p.  69. 
Toioneara  seminigra  Cr.  Syn.  Hym.  p.  2>)9;  Aabm.  Proc.  Ent.  Soc. 
Waah.  iii,  p.  52. 

One  ?  specimen  from  San  Jos^  del  Cabo. 
I  have  restored  the  original  spelling  of  this  genus,  since 
there  is  a  Dipterous  genus  Toxoneura. 

Opius  Wesmael. 

15.  Onus    BRUNNEIVENTRIS  Cr. 
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of  the  large  fovea  at  base  of  the  scutellum.  Metathorax 
rugulose,  with  two  smooth  areas  at  base.  Wings  hyaline, 
the  stigma  and  veins  light  brown,  the  second  submarginal 
cell  twice  as  long  as  the  tirst  transverse  cubital  vein,  the 
second  transverse  cubital  vein  only  about  two -thirds  as 
long  as  the  first.  Abdomen  scarcely  longer  than  the 
thorax,  with  the  first  segment  longitudinally  striated. 
Described  from  one  ?  specimen  from  San  Lazaro. 

Family  ICHNEUMONID.^i;. 

Subfamily  II,  OPHIONIN^. 

Enicospilus  Curtis. 

17.  Enicospilus  mexicanus  Cr. 

Ophion  mezicanun  Cr.     Proe.  Phil.  Acad.  8ci.,  1873,  p.  ."^74. 
Knironpilus  mezicanun  Cam.     Biol.  Teiitr.-Am.  Hym.,  p.  290. 

One  (J  specimen  from  San  Jose  del  Cabo. 

18.  Enicospilus  maculipennis  Cam. 

Biol.  (Vutr.-Am.  Hym.,  p.  292. 

One  (J  specimen  from  San  Jose  del  Cabo. 

Ophion  Fabr. 

19.  Ophion  subfuliginosus  Ashm. 

Proo.  Cal.  Aca«l.  Sci.  (2),  iv,  p.  12(5. 

Two    specimens,  one   i  ,    one  ?  ,  from   San  Jose  del 

Cabo. 

'  ExETASTES  Grav. 

20.       ExETASTES    FASCIPENNIS    Cr. 
Proc.  Ent.  80c.  Phil.,  iv,  p.  278. 

One  ?  specimen  from  San  Jose  del  Cabo. 

Subfamily  IV.   Il'HNEUMONINiE. 

Trogus  Grav. 

21.     Trogus  pulcherrimus  sp.  n. 

6  . — Length  i8  mm.     Yellow-fulvous:   the  upper  half 
of  the  head,  the  antennae,  upper  part  of  pronotum,  meta- 
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notum,  a  spot  beneath,  the  teguls,  hind  legs,  apical  one- 
fourth  of  anterior  wings  and  a  band  across  before  the 
stigma,  apical  two-thirds  of  hind  wings  and  the  three 
terminal  segments  of  abdomen  black.  The  head  is 
smooth,  polished;  the  mesonotum  punctate,'  becoming 
very  finely  and  closely  punctate  toward  the  lateral  mar- 
gins, the  pronotum  punctate  only  along  the  upper  hind 
margin;  the  scutellum  conically  elevated,  sparsely  punc- 
tate; metanotum  with  a  deep  transverse  furrow  at  base, 
the  posterior  face  with  shallow  punctures,  clothed  with  a 
sparse  black  pubescense;  abdomen,  except  the  basal  half 
of  the  petiole,  longitudinally  shagreened. 

Described  from  one  S  specimen  from  San  Jose  del 
Cabo.  A  most  lovely  species,  imitating  some  of  the  forms 
found  in  the  genus  Joppa. 

CEdicephalus  Cresson. 

22.     CEdicephalus  albomaculatus  sp.  n. 

$  . — Length  9mm.  Black,  shining;  the  antennal  joints 
10-20,  orbits,  face,  mandibles,  palpi,  lateral  margins  of 
pronotum,  two  short  lines  on  disk  of  mesonotum,  spot  on 
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their  tibiae  at  lips,  are  more  or  less  brown  or  dusky. 
Wings  hyaline,  the  tegula?  except  a  white  spot  at  base, 
the  stigma  and  the  veins  black;  the  areolet  is  pentagonal,, 
but  the  lateral  veins  strongly  converge  toward  each  other 
above,  so  that  the  portion  of  the  radius  which  forms  its 
upper  side  is  very  short.  The  head  is  polished,  impunc- 
tate,  the  mesonotum  polished,  but  finely,  although  not 
closely,  punctured;  the  metathorax  punctured  and  finely 
rugolose,  distinctly  areolated,  the  median  area  divided 
into  two  by  a  central  longitudinal  carina,  while  the  spirac- 
ular  and  middle  pleural  areas  are  confluent.  The  abdo- 
men has  the  apex  of  the  petiole  and  the  second  segment 
closely  punctate,  otherwise  smooth  and  polished,  w^th  the 
gastrocceli  distinct,  but  widely  separated. 

Described   from  one   ?    specimen   from   San  Jos6  del 
Cabo. 

Subfamily  V.  I'RYPTIN.E. 

JoppiDii'M  Walsh. 

23.       JOPPIDIUM    ANNIJLK'ORNH    sp.   n. 

S  . — Length  13  mm.  Dark  rufous,  closely  punctate; 
the  flagellum,  except  joints  10-19,  presternum,  lower  part 
of  mesosternum,  surroundings  of  scutellums,  a  broad 
band  on  the  metanotum,  all  coxa?  and  trochanters,  the 
hind  legs,  except  tarsi,  and  the  petiole  of  abdomen,  black* 
Antennal  joints  10-19,  anterior  legs,  tips  of  middle  tibia' 
and  all  tarsi,  yellow.  Wings  smoky  black,  except  a 
yellowish  streak  at  base  of  the  stigma  and  along  the 
stigma  of  hind  wings;   the  areolet  is  large,  subquadrate. 

Described  from  one  3  specimen  from  San  Jose  del 
Cabo. 

This  species  approaches  nearest  to  Joppidium  ardeus- 
Cr. 
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PoLYCYRTus  Spinola. 

24.       POLYCYRTUS    ALBOANNULARIS    Sp,   n. 

$  . — Length  20  mm.  Head  and  thorax,  except  acutel- 
lums,  black;  joints  7—14  of  antenna:,  labium,  p^lpi.  an- 
terior coxae  beneath,  scutellums,  spots  on  three  apical 
segments  of  abdomen  and  the  apical  half  of  basal  joint 
of  hind  tarsi,  as  well  as  joints  2  and  3,  white;  abdomen 
and  legs,  except  hind  tibiae,  basal  half  of  first  joint 
of  their  tarst,  as  well  as  the  two  last  joints,  red;  Kind 
tibiae  and  tarsi,  except  as  already  noted,  black  or  dark 
fuscous;  wings  subhyaline,  dusky  at  tips,  the  stigma 
and  veins  fusco-black. 

The  head  and  thorax  are  closely  punctate,  except  a 
smooth  shining  space  at  sides  of  collar,  on  upper  middle 
of  mesopleura,  and  that  portion  of  metanotum  enclosed 
by  the  first  transverse  carina;  the  metanotum  behind  this 
ridge  is  transversely  rugulose,  the  lower  part  of  the  me- 
sopleura,  the  surface  beneath  the  insertion  of  hind  wings 
and  the  metapleura  being  clothed  with  an  appressed 
pubescence. 

Described  from  one  ^  specimen  from  San  Jos6  delCabo. 
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Family  CHALCIDID^. 

Smicra  Spinola. 

27.  Smicra  delira  Cr. 

TraoH.  Am.  £nt.  Soc,  iv,  p.  41. 

One  3  specimen  from  Tepic.  The  species  was  origin- 
ally described  from  Texas,  but  is  widely  distributed  over 
the  Southern  and  Western  States. 

Haltichhlla  Spinola. 

28.  Halticheli-a  xanticles  Walk. 

Hockeria  zanticlfA  Walk.,  Ann.  Soc.  Ent.  Fr.  (2),  i,  p.  147. 

Haltickella  xnuticUs  Cr.,  Syn.  Hym.  X.  A.,  p.  234. 

Haltichtlla  americana  How.,  Bull.  No.  5  U.  8.  Dept.  of  Agric,  p.  9. 

Two  (J  specimens  from  Tepic.  This  species  is  also 
widely  distributed  over  the  United  States  and  is  very  varia- 
ble in  size. 

Eurytoma  Illiger. 

29.       EuRVTO.M.\    SEMINATRIX  Walsh. 
Am.  Ent.,  ii,  p.  299. 

Three  9  and  two  ^  specimens  from  Tepic.  The  species 
infest  woolly  cynipid  galls  and  I  fail  to  find  any  difference 
between  those  from  Tepic  and  those  bred  by  myself  from 
galls  in  Florida.  Walsh  considered  the  species  only  a 
variety  of  his  E.  auriceps,  but  from  a  close  study  of  many 
specimens  I  fail  to  find  intermediate  grades,  and,  as  the 
specific  characters  are  constant,  I  believe  it  should  be 
elevated  to  a  distinct  species. 

30.     Eurytoma  tepicensis  sp.  n. 

9  . — Length  2.2  mm.  Black;  scape  and  legs,  except 
coxae  and  the  hind  femora  medially  brownish-yellow; 
tegula?  black;   wings  hyaline,  the  veins  brownish-yellow. 

Head  and  thorax,  flagellum,  legs  and  apex  of  abdomen 
clothed  with  a  sparse,  glittering  white  pubescence.  The 
flagellum  is  not  quite  three  times  as  long  as  the  scape,  the 
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pedicel  is  half  as  long  as  the  first  joint  of  funicle  very 
little  longer  than  thick  at  apex;  funicle  5-jointed,  without 
counting  the  single  ring-joint,  the  first  joint  being  the 
longest,  or  fully  twice  as  long  as  thick,  the  following  very 
slightly  decreasing  in  length  so  that  the  fifth  joint  is  only 
slightly  longer  than  thick;  club  3-jointed,  a  little  shorter 
than  the  scape.  The  pronotum  seen  from  above  is  almost 
as  long  as  the  mesonotum,  the  scutellum  to  its  tip  being 
considerably  longer  than  the  mesonotum.  Metanotum 
medially  sulcate,  the  sulcus  having  two  delicate  parallel 
carina,  the  space  between  them  being  filled  with  delicate 
transverse  raised  lines.  Marginal  vein  of  front  wings 
rather  stout,  i}4  times  as  long  as  the  stigmal,  the  latter  a 
little  shorter  than  the  postmarginal. 

Abdomen  subsessile,  not  longer  than  the  thorax,  blunt 
iit  apex,  the  fifth  segment  the  longest,  about  2}4  times  as 
long  as  the  fourth,  the  sixth  about  half  the  length  of  the 
fifth,  the  seventh  a  little  longer  than  sixth,  bearded  with 
white  hairs  and  bearing  spiracles,  the  eighth  segment  re- 
tracted. 

Described  from  one  ?  specimen  from  Tepic, 
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the  joints  binodose,  with  whorls  of  long,  white  hairs. 
The  abdomen  is  polished  black,  ovate,  attached  to  the 
thorax  by  a  long,  punctate  petiole. 

Described  from  one  3  specimen  from  Tepic. 

Perilampus  LatreiUe. 

32.  Perilampus  triangularis  Say. 

Le(*onte  Ed.  Say*8  Works,  i,  p.  381. 

Six  specimens  from  San  Lazaro. 

Orasema  Cameron. 

33.  Orasema  viridis  sp.  n. 

?  . — Length  3  mm.  Head,  thorax,  scape  of  antennae, 
femora  and  petiole  of  abdomen,  all  metallic  green;  flag- 
ellum  black;  mandibles  rufous,  the  right  with  two  teeth, 
the  left  with  only  one  within ;  tibia?  and  tarsi  brownish- 
yellow  ;  abdomen  seneous  black ;  wings  hyaline,  the  veins 
dark  brown. 

Described  from  one  <5  specimen  from  Tepic. 

Metapon  Walker. 

34.  Metapon  mexicanum  sp.  n. 

?  . — Length  2  mm.  Head  and  thorax  aeneous  black', 
closely  punctate;  mandibles  rufous;  scape,  pedicel  and 
legs,  except  the  coxa*  and  anterior  and  middle  femora, 
ferruginous ;  anterior  and  middle  femora  metallic  brown ; 
hind  coxfle  blue.  Abdomen  pointed  ovate,  polished  black, 
as  long  as  the  thorax  and  keeled  beneath.  Flagellum  in- 
crassated  toward  tip,  the  joints,  after  the  first,  increasing 
in  width  and  wider  than  long.  Wings  hyaline,  the  veins 
brown,  the  marginal  vein  twice  as  long  as  the  stigmal. 
The  fourth  abdominal  segment  is  not  quite  half  as  long 
as  the  third,  the  fifth  only  a  little  shorter  than  the  third, 
while  the  sixth  and  seventh  are  a  little  longer. 
Described  from  one  9  specimen  from  Tepic. 

2d  8KB.,  Vol.  V.  (  M  )  Septmnber  7.  1806. 
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The  species  comes  nearest  to  M.  detphon  Walk,  but 
its  smaller  size,  the  metallic  colored  anterior  and  middle 
femora  and  the  shape  and  relative  length  of  the  abdom- 
inal segments  readily  distinguish  it. 

Catolaccus  Thomson, 

35.     Catolaccus  tepicensis  sp.  n. 

$  . — Length  1.8  mm.  v^neous  black,  the  dorsum  of 
mesothorax  and  the  scutellum  bronzy-green,  finely  closely 
punctate  and  clothed  with  a  fine  whitish  pubescence. 
Scape,  knees,  tibia;  and  tarsi,  brownish-yellow,  the  tibia' 
medially  more  or  less  obfuscated ;  mandibles  rufous,  the 
teeth  black;  wings  hyaline,  the  veins  light  brown.  Head 
transverse,  wider  than  the  thorax.  Ocelli  whitish.  An- 
tennae 13-jointed,  the  pedicel  not  quite  as  long  as  the  first 
joint  of  funicle,  the  last  two  joints  of  funicle  a  little  wider 
than  long.  Marginal  vein  of  front 'wings  iS^  times  as 
long  as  the  stigmal,  the  latter  a  little  shorter  than  the  post- 
marginal.  Abdomen  conic-ovate,  a  little  longer  than  the 
head  and  thorax  united,  sneous  black,  clothed  with  a 
sparse  white  pubescence  beneath. 
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Wings  hyaline,  the  veins  pale  yellowish.  Antennae  lo- 
jointed,  with  two  ring  joints,  the  funicle  3 -jointed,  the 
first  two  joints  subequaK  more  than  twice  longer  than 
thick,  the  third  only  about  twice  as  long  as  thick,  the 
club  ovate,  3-jointed.  Abdomen  ovate,  polished  black, 
with  a  short  Jinely  rugose  petiole,  the  body  of  abdomen 
at  apex  is  clothed  with  sparse  black  hairs. 

Described  from  one  $  specimen. 

This  genus  has  only  been  characterized  recently  by 
the  writer,  the  types  coming  from  St.  Vincent,  West  In- 
dies. The  present  species  approaches  nearest  to  C.  pet- 
iolatGy  but  it  is  larger,  not  so  smooth,  with  the  facial  striae 
coarser,  while  the  joints  of  the  funicle  are  proportionately 
longer.  For  description  of  the  genus  and  the  other  two 
species  see  Journal  of  the  Linnean  Society,  Zoology,  vol. 
XXV,  1894,  pp.  178-179. 

Tetrastichus  Haliday. 
38.     Tetrastichus  orbitalis  sp.  n. 

9. — Length  i.i  mm.  Shining  black;  face,  orbits, 
scape,  pedicel  beneath,  anterior  margin  of  pronotum, 
inner  margins  of  the  scapuhe,  tegula^  base  of  abdomen 
and  legs,  except  the  coxa'  and  the  middle  and  hind  fem- 
ora, brownish-yellow.  Flagellum  light  brown,  the  three 
funicle  joints  gradually  shortening,  but  also  thickening, 
the  first  the  longest,  a  little  more  than  twice  as  long  as 
thick,  the  last  only  about  ij4  times  as  long  as  thick,  the 
club  large,  stout,  ovate,  3-jointed,  fully  twice  as  thick  as 
the  first  joint  of  the  funicle.  Wings  hyaline,  ciliated, 
broadly  rounded  at  tips.  Abdomen  sessile,  ovate,  as  long 
as  the  head  and  thorax  united  and  much  broader  than  the 
thorax,  with  the  sheaths  of  ovipositor  somewhat  prom- 
inent. 

Described  from  one  $  specimen  from  San  Lazaro. 


A    REVIEW    OF    THE    HERPETOLOGT    OF    LOWER 
CALIFORNIA.     PART  n— BATRACHIANS. 

BY   JOHN    VAN    DENBURGtt, 
Cnmorof  tbc  DcpiirtmeDtof  HcrpetotOBy. 

The  long  peninsula  of  Lower  California,  parched  and 
barren  except  where  some  stream,  escaping  from  the 
sheltering  shadows  of  the  upland  oaks  and  pines,  winds 
down  to  the  ocean  or  sinks  almost  immediately  into  the 
panting  soil,  has  few  attractions  to  offer  the  batrachia. 
In  consequence,  few  representatives  of  this  class  have  been 
found  within  its  limits.  Those  that  do  occur  either  live 
in  the  moister  mountainous  areas  or  are  of  wide  distribu- 
tion and  comparatively  great  adaptation  for  life  in  a  land 
arid  and  desolate.  The  Bufo  and  the  Scapkiopus  range 
as  far  east  as  Texas ;  the  Batrachoseps  and  Hyla  regilla 
occupy  a  considerable  area  along  the  Pacific ;  while  the 
Plethodon  has  been  taken,  elsewhere,  only  in  southern 
California. 
Hvi.A  RBGiLLA  B.  and  G. 
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This  Hyla  has  been  recorded  from  Cerros  Island,  La 
Paz,  and  Cape  San  Lucas,  in  Lower  California. 

Litii  of  Hf^ecimens  of  Hyla  regiUa, 


Cal.  Acad. 
Sci.  No. 

Locality. 

Date. 

Collector. 

403 

/  San  Francifiquito,   Sierra 
\         Laguna,  L.  C. 

Mar.  27,  1892 

■ 

GnstaT  Eisen. 

404 
to 

408 

Sierra  Lagnna,  L.  C. 

t( 

• 

427 

to 

431 

t  • 

' 

(t 

600 

San  Kalaei  Valley,  L.  C. 

Apr.  29.  1893 

A.  W.  Anthony 

601 

San  Pedro  Martir  Mt.,  L.  C 

.    May  19,  1893 

it 

682 

to 

697 

San  Ignacio,  L.  C. 

April,  1889 

W.  E.  Bryant. 

698 

to 

702 

Comondn,  L.  C. 

1 

Mar.,   1889 

i( 

988 

Miraflores,  L.  C. 

Oct.,   1893 

GustaT  Eisen. 

989 

(• 

ti 

(I 

997 

Sau  Jose  del  Cabo,  L.  C. 

Sept.,    1893 

It 

2250 

f  Sau    Fmncisquito,    Sierra 
\         Lagnua,  L.  C. 

1  Mar.  27,  1892 

(t 

2266 

Sierra  Laguna,  L.  C. 

Oct.,  1893 

« t 

2257 

t  ( 

4( 

(t 

Hyla  curta  Cope. 

Hyla  curia. 

1866,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  p.  313. 
(1875,  Cope.  Bull.  U.  S.  Nat.  Mus.,  No.  1,  pp.  30,  92.) 
(1881,  Brocchi,  Miss.  Sci.au  Mez.,  Batraciens,  p.  39.) 
(1884,  S.  Garman,  Bull.  Essex  Inst.,  XTi,  1,  p.  45.) 
(1887,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  32,  p.  15.) 
(1889,  Cope,  Bull.  U.  S.  Nat.  Mus..  No.  34,  pp.  .^1,  360.) 

There  seems  to  be  some  confusion  in  the  published 
references  to  this  species.     At  the  end  of  the  original  de- 
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scription  of  Hyia  curia  is  the  statement,  "  No.  5293,  19 
specimens  half  $  ),  Cape  St.  Lucas.  Jno.  Xantus." 
Later,  in  the  list  of  specimens  of  //.  regiila  in  "  The 
Ratrachia  of  North  America,"  is  written,  "  No.  5293 — 
19  specimens — Fort  Tejon,  Cal. — ^John  Xantus,"  which 
is  also  the  entry  made  by  Dr.  Yarrow  in  his  Check  List. 
Thus,  apparently,  the  types  of  N.  curia  are  referred  to 
//.  regiila,  with  a  change  in  the  statement  of  locality. 
Kut  H.  curia  is  still  recognized  as  a  distinct  species  (Bull. 
U,  S,  N.  M.,  No.  34,  pp.  351,  360).  It  would  be  inter- 
esting to  know  definitely  which  locality  is  the  correct  one, 
and  whether  two  species  of  Hyla  really  exist  in  Lower 
California. 

ScAPHiOPUS  coucHii  Baird. 
Seaphi0pa$  conchii. 

{1854,  Baird,  Prou.  Ao.  Nut.Sci.  Pbila.,  vii,  p.  62.) 

(ISSQ,  Cope,  Bull.  D.  B.  Nst.  Mqh.,  No.  34,  p.  301.) 
l^eapMopua  variun. 

1864,  Cope,  Proc.  Ac.  Nat.  Boi.  Pbiln..  1863,  p.  52. 

(1881,  Brocuhi,  MUa.  Sci.  au  Mex.,  Batraciena,  p.  27.) 
t^capMopUt  coucHii  (var.  variuB). 

[1666,  Cope,  Proo.  Ao.  Nat.  Soi.  PbiU.,  p.  .113.) 
Hcaphioput  variuK  variui. 
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Liti  of  npfcimens  of  Sraphioputt  couchii. 


Cal.  Acad. 
Sci.  No. 

Locality. 

L. 

C. 

Date. 
Sept.  23,  1890 

Collector. 

533 

Hail  JoHt'  del  CnhOy 

W.E.Bryant. 

75ft 

»  1 

Sept. 27,  1890 

t  4 

763 

•  • 

• 

t( 

ft30 

to 

07-2 

•  • 

Sept.,  18ft3 

Gnstav  Eiseii. 

1360 

to 

1363 

Minitlores,  L.  C. 

Sept..    1894 

Eisen  and  Vaslit. 

*2440 
to 
2444 

San  JoK('  del  Cabo, 

L. 

C. 

4  • 

i  ( 

2512 

MiratloreH,  L.  C. 

»  » 

•  t 

liUFO    PUNCTATUS  B.   &  G. 

Bu/o  puurlnlus. 

(1852,  Baird  &  Girnrd,  l*roo.  Ac.  Nat.  Sti.  Phila.,  vi,  p.  173.) 

1866,  C«)pe,  Fioc.  Ac.  Nat.  Sci.  Phila.,  p.  313. 

(1875,  Cope,  Bull.  U.  S.  Nat.  Mus.,  No.  1,  p.  29.) 

(1883,  Yarrow,  Bull.  U.  S.  Nat.  Muh.,  No.  24,  p.  162.) 

(1887,  Cope,  Bull.  U.  S.  Nat.  Mus..  No.  32.  p.  10.) 

(1887,  Belding,  West    Am.  Scientist,  iii,  24,  p.  99.) 

(1889,  Cope,  Bull.  U.  S.  Nat.  Mns.,  No.  34,  p.  262.) 

HmJ'o  beUlingi. 

1882,  Yarrow,  Proc.  U.  S.  Nat.  Mns.,  p.  441. 

(1883.  Yarrow,  Bnll.  U.  S.  Nat.  Mns..  No.  24.  p.  163.) 

(1887,  Belding.  West  Am.  Scientist,  iii.  24,  p.  99.) 

Judging  from  the  large  series  of  specimens  secured  by 
the  Academy's  collectors,  toads  of  this  species  must  be 
very  numerous  in  the  *'  Cape  Region  "  of  Lower  Cali- 
fornia. Several  which  were  collected  in  September  con- 
tain eggs  nearly  ready  for  deposit. 

Mr.  Xantus  found  this  toad  at  Cape  San  Lucas,  and 
Mr.  Belding  at  La  Paz. 


5«o 
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Litt  of  »peciM<n»  of  Btifo  punctatiu. 


CbI.  Acad. 
8Bi.No. 

Locality. 

Dale.               Collector. 

432 

BtmtB  Aailn.  L.  C. 

Apr.  4,  1892 

Gnslni  EiBBU. 

634 

to 

S&n  IgDBcio,  L.'  C. 

April.  I88B 

W.  E.  Bryant. 

ese 

Tifi 

Agna  Caliente,  L.  C. 

Oct..  1890 

.. 

747 

*■ 

893 

WH) 

San  JoBH  del  Cabo,  L.  C. 

Sept..  1893 

GubUv  ELen. 

927 

929 

!)77 

(  Conal  de   Piedrati,   Sierra  ) 
\          El  Tatte.  L.  C.              / 

978 

1364 

I3S6 

MirafloreH.  h.  0. 

Sept..  1894 

EisenandVaam. 

212» 

to 

Suu  JoaiV  del  Cobo,  L.  C. 

_^ 

2190 

2401 

. 

2430 

^H 
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Plethodon  crockatkr  Cope. 

PUthodoH  croceater. 

(1867,  Cope.  Proc.  Ac.  Nat.  Sci.,  Phila.,  p.  210.) 
1869,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila..  p.  100. 
(1875.  Cope,  Bull.  U.  S.  Nat.  Mns.,  No.  I,  pp.  27,  92.) 
1880,  Lookiugtou,  Am.  Nat.,  xiv,  p.  295. 
(1883,  Yarrow,  Bnll.  U.  8.  Nat.  Mus..  No.  24,  p.  192.) 
(1887,  Cope.  Bnll.  U.  S.  Nat.  Mus.,  No.  32,  p.  9.) 
1889,  Cope,  Bnll.  U.  S.  Nat.  Mub.,  No.  34,  p.  150. 

Mr.  Xantus  is  said  to  have  collected  a  Plethodon  of  this 
species  at  Cape  San  Lucas,  and  Mr.  Lockington  has  re- 
corded one  from  the  northern  part  of  the  peninsula,  sev- 
enty-five miles  southeast  of  San  Diego,  California. 


THE  CALIFORNU  PHRYGANIDIAN  (PHRYGANIDIA 
CALIFORNICA  PACK.) 

BY    VERNON    L.    KEl.LOGG    AND    F.    J.    JACK. 

Last  fall  and  this  spring  the  oak  trees,  especially  the 
live-oaks  (^uercus  agrifolia),  in  the  vicinity  of  the  Le- 
land  Stanford  Jr.  University  and  of  Palo  Alto  suffered 
serious  defoliation  by  the  attacks  of  the  larva  of  Phryga- 
nidia  californica.  The  pest  is  not  remembered  to  have 
been  so  abundant  here  before.  The  caterpillars  appeared 
in  astounding  numbers,  the  continuous  dropping  of  frdss 
from  the  infested  trees  attracting  common  attention.  The 
caterpillars  were  conspicuous,  also,  on  the  tree  trunks 
and  on  fences  and  the  walls  of  buildings  near  trees,  often 
massing  in  a  way  suggesting  the  well-known  Datana 
masses,  although  never  forming  such  compact  and  iso- 
lated bunches.  The  special  interest  attaching  to  this  in- 
sect, because  of  its  systematic  isolation  among  the  Heter- 
ocera,  its  limited  geographical  range,  and  its  capacity, 
abundantly  shown  last  fall  and  this  spring,  for  damage, 
led  us  to  make  the  observations  recorded  in  the  following 
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tober  I  most  of  the  larvae  had  pupated,  the  naked  thrysa- 
lids  being  conspicuous  objects  on  the  tree-trunks,  on  fences 
and  the  walls  of  buildings  near  trees.  When  the  larva  is 
ready  to  pupate,  it  lies  along  the  bark  head  downward 
with  body  contracted  longitudinally  and  a  little  curved. 
It  then  spins  a  thin  irregular  net  of  silk  (showing  well 
when  the  larva;  pupated  on  the  glass  sides  of  breeding 
jars),  covering  verj'  thinly  the  surface  against  which  it 
lies.  The  chrysalid  is  attached  to  the  supporting  object 
only  by  the  projecting  caudal  process  (see  rf,  plate  Ivi), 
although  the  body  of  the  chrysalid  rests  against  the  thin 
silken  net.  The  fresh  chrysalid  is  fleshy  pinkish-yellow, 
and  it  retains  a  considerable  sensitiveness  and  mobility 
up  to  the  time  of  the  issuance  of  the  imago. 

By  the  middle  of  October  many  moths  were  flying. 
In  the  laboratory  the  pupal  stage  was  uniformly  of  ten 
davs'  duration.  The  moths  were  verv  abundant  all 
through  the  latter  half  of  October,  fluttering  with  a  pretty, 
wavering  flight  through  the  foliage  of  the  oaks.  The 
eggs  are  laid  in  patches  commonly  on  the  under  side  of 
the  oak  leaves  (occasionally  on  the  upper  side),  from  two 
dozen  (rarely  fewer)  to  four  dozen  being  laid  together. 
Thev  lie  in  a  single  laver,  almost  or  harelv  touching  one 
another,  and  often  in  irregular  lines.  In  the  laboratory 
the  egg  stage  lasted  twelve  days  in  all  instances  noted. 
But  out  of  doors  the  eggs  did  not  begin  hatching  until 
about  December;  and  then  they  hatched  irregularly,  un- 
hatched  eggs  being  found  up  to  January  i.  As  late  as 
February  14  larvae  in  the  first  stage  were  found.  The 
eggs  show  in  a  couple  of  days  a  shallow  polar  depression, 
and  surrounding  it  a  zone  of  pinkish-brown.  This  zone 
in  eggs  five  days  old  is  a  striking  cherry  red.  Just  be- 
fore hatching  the  egg  becomes  pink  and  ashy  mottled  all 
over.     The  larva;  display  a  singular  slowness  of  growth. 
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In  the  laboratory,  from  eggs  hatched  December  15,  the 
larvs  first  moulted  December  29,  or  fourteen  days  after 
hatching.  The  second  mouh  occurred  January  11,  the 
third  January  28  —  at  this  time  larvae  in  the  trees  out  of 
doors  were  in  the  second  stage,  /.  t.,  had  moulted  but 
once — the  fourth  moult  occurred  February  22,  the  fifth, 
March  15,  and  pupation  March  27.  The  imagines  issued 
April  6  and  7,  or  ten  or  eleven  days  after  pupation,  agree- 
ing with  the  duration  of  the  pupal  stages  in  the  fall  be- 
fore. Thus  we  have  the  winter  passed  by  the  insect  in 
an  active  larval  stage,  the  evergreen  condition  of  the  live- 
oaks  lending  itself  to  such  a  life  history.  Out  of  doors 
the  larval  stages  were  passed  more  slowly  than  in  the 
laboratory.  At  the  time  of  the  issuance  of  the  moths  in 
the  in-door  breeding  cages  on  April  6,  larvs  just  making 
the  third  moult  were  found  in  the  live-oaks.  The  out  of 
doors  larvEc  began  pupation  by  the  middle  of  May,  the 
moths  appearing  at  the  end  of  the  month  and  during  the 
first  part  of  June.  The  newly  hatched  larvas  and  those 
in  the  second  stage,  in  feeding,  merely  skeletonize  the 
leaves,  the  soft  parenchymatous  tissue  being  eaten,  and 
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windows.  The  effectiveness  of  this  parasite  wherever  it 
occurred  is  shown  by  the  fact  that  of  lOO  chrysalids  ex- 
amined on  November  i,  67  were  parasitized  by  this  ich- 
neumon; and  from  144  chrysalids  gathered  and  kept  in 
the  laboratory  but  11  moths  issued,  99  of  the  chrysalids 
being  parasitized  by  Pitnpla  behretidsii  Cress.,  7  chrysal- 
ids containing  other  parasites,  and  the  others  being  dead 
from  various  causes. 

Although  most  abundant  on  the  live- oaks (^-^.  agrifo- 
lia)  the  larvae  attack  other  oaks.  We  have  found  them 
on  J^uercus  lobata^  .^.  kelloggii^  .^.  dumosa  and  «^. 
douglassii.  The  live-oaks  in  this  vicinity  begin  to  put 
out  new  leaves  about  January  i,  but  in  the  case  of  many 
of  the  trees  badly  defoliated  by  the  larvae  in  the  autumn, 
new  leaves  appeared  much  earlier  than  the  first  of  Janu- 
ary. The  wintering  of  the  insect  in  a  larval  condition  is 
only  possible  in  the  evergreen  oaks,  and  they  are  thus  the 
natural  and  usual  host  of  the  pest.  At  the  time  of  the 
hatching  of  the  first  of  the  autumn  brood  of  eggs  (latter 
part  of  November)  the  leaves  of  the  deciduous  oaks  begin- 
to  fall.  But,  oddly,  the  eggs  were  found  to  be  deposited 
on  the  leaves  of  both  the  white  oak  and  Douglas's  oak 
(deciduous  oaks),  and  the  larva?  hatched  only  to  die  of 
starvation.  By  this  suicidal  means  the  pest  aids  in  de- 
pleting its  own  numbers.  The  new  leaves  of  the  decidu- 
ous oaks  appear  about  April  i,  before  the  eggs  for  the 
summer  brood  of  larvae  are  deposited.  These  eggs, 
therefore,  can  §afely  be  laid  on  the  leaves  of  these  trees, 
but  the  eggs  laid  by  the  fall  moths  on  the  foliage  of  these 
trees  give  up  their  young  to  certain  destruction. 

As  to  the  number  of  generations  which  appear  annu- 
ally of  this  insect,  Henry  Edwards  (quoted  by  Packard 
in  Hayden's  Report  of  the  U.  S.  Geological  Survey  of 
the  Territories  for  1875,  ^^^  '"  Forest  Insects,  Fifth  Re- 
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port  of  the  U.  S.  Entomological  Commission,  1890) 
states  that  there  are  two.  Packard,  in  Forest  Insects, 
quotes  Mr.  Behrens  of  San  Francisco  as  saying  that 
three  generations  appear  annually.  In  our  year  of  ob- 
servation but  two  generations  appeared.  Moths  were 
flying  in  May,  1894,  the  larvje  from  whose  eggs  became 
full-grown  in  September,  and  produced  the  October 
moths.  From  the  slowly  and  irregularly  hatching  eggs 
of  these  moths  came  the  slow-growing  winter  brood  of 
larvffi  which  became  full-grown  in  the  laboratory  in  the 
last  of  March,  but  out  of  doors  not  until  the  middle  of 
May.  From  these  came  again  a  late  May  and  early  June 
brood  of  moths.  It  is  to  be  noted  that  the  occasional  ap- 
pearance of  moths,  as,  for  example,  two  specimens  capt- 
ured on  February  20,  1895,  resulting  from  the  more  rapid 
growth  and  transformation  of  a  few  individuals  of  a  brood, 
is  not  an  unusual  phenomenon  in  the  life  history  of  this 
insedt.  It  may  explain,  too,  some  of  the  unwarranted 
statements  occasionally  heard  concerning  this  pest,  cred- 
iting it  with  live  or  six  annual  generations.* 

The  descriptions  of  the  egg,  larval  stages  and  chrysalid 
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eler  .85  mm.  Color,  shining  yellowish -white.  In  two 
days  a  circular  zone  about  the  depressed  apex  is  brown- 
ish pink,  which  in  five  days  after  exclusion  becomes 
cherry- red.  Just  before  hatching  the  whole  egg  is  mot- 
tled with  dark-pinkish.  Laid  on  the  lower  (rarely  up- 
per) surface  of  the  leaves  of  .t^ucrcus  agrifolia  and  of 
other  species  of  .^nrrrns,  in  patches  of  from  thirty  to 
fifty. 

Ltirva,  first  stage  (see  /^  plate  Ivi)  —  Head  large, 
rounded,  bilobed,  the  mesal  line  distinct,  bearing  a  few 
prominent  hairs;  color  when  excluded  from  the  egg, 
pearl-gray,  soon  changing  to  light  brown,  shining,  width 
.68  mm.  Body  cylindrical,  with  conspicuous  setigerous 
tubercles,  arranged  as  follows:  a  row  on  each  side  of  the 
dorsimeson,  composed  of  two  large  approximated  tuber- 
cles on  each  segment,  the  caudal  tubercle  of  each  seg- 
ment lying  slightly  laterad  of  the  cephalic  one.  These 
dorsal  rows  bend  a  little  laterad  on  the  second  and  third 
segments.  Two  rows  on  each  side,  the  upper  row  con- 
sisting of  large  tubercles  one  on  each  segment,  the  lower 
row  of  smaller  ones  two  on  each  segment,  the  caudal  tu- 
bercle of  the  lower  pair  being  a  little  above  tfie  cephalic 
one.  Cervical  shield,  broad  and  widest  at  mesal  part, 
brown.  Anal  shield,  distinct,  brown.  Color  of  the  body 
ashy  at  exclusion,  changing  in  four  hours  to  bright  yel- 
lowish green  above  and  ashy  below,  tubercles  brown  to 
black,  and  there  is  a  narrow,  subdorsal,  interrupted  red- 
dish line  extending  whole  length  of  the  body;  legs  con- 
colorous  with  venter,  and  marked  with  brown  blotches. 
Triangular,  brownish  blotches  occur  in  mesal  line  on  seg- 
ments 4,  6,  8  and  11,  and  may  or  may  not  extend  across 
the  dorsum  of  segment.  Length  (at  exclusion  from  egg) 
2.05  mm.;   width  .26  mm. 

Second  stage — Head  shining  brown,  ocelli  and  mouth 
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parts  dark  reddish  brown;  width  1,14  mm.  The  brown 
coloration  of  the  tubercles  has  disappeared.  Two  prom- 
inent, reddish,  continuous,  subdorsal  lines,  also  a  faint 
interrupted  median  dorsal  line.  On  the  pleurum,  red- 
dish markings  on  segments  4-1 1  forming  two  interrupted 
rows  of  short,  sinuous  lines.  Prominent  reddish-brown 
blotches  on  segments  Sand  11.  Length  7  mm.;  width 
.65  mm. 

Third  stage — Width  of  head  1.45  mm.  Color  of  body 
bright -yellow.  Subdorsal  lines  more  pronounced  than  in 
previous  stages  and  continuous;  mesal  line  present  or 
not;  on  segments  2  and  3  are  two  parallel  reddish  lines 
extending  ventrad  from  the  subdorsal  line  a  short  dis- 
tance. Cervical  shield  black.  Length  10  mm. ;  width 
,78  mm. 

Fourth  stage — Width  of  head  1.88  mm.  There  may  or 
may  not  be  faint  interrupted  lines  between  the  median 
dorsal  and  subdorsal  lines.  A  more  or  less  interrupted, 
ill-defined  reddish  supra-stigmatic  line  appears,  with  nar- 
row uneven  lines  running  longitudinally  between  this 
supra-stigmatic  line  and  the  subdorsal  lines.     (All  these 
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proximal  segment  of  antennje  whitish,  distal  parts  of  re- 
maining segments  black;  width  of  head  2.57  mm.  Body 
cylindrical,  nth  and  12th  segments  humped,  smooth, 
shining,  tubercles  and  hairs  not  noticeable;  general  color 
light  yellow.  An  alternative  body  color  is  black  above 
and  on  sides,  and  ashy-gray  on  venter.  The  majority 
of  the  fall  brood  were  yellow :  the  majority  of  the  spring 
brood  black.  Cervical  shield  prominent,  black;  anal 
shield  small,  black.  Thoracic  legs  black.  The  reddish 
median  dorsal  line  widens  or  becomes  a  large  blotch  on 
the  8th  segment.  There  is  a  conspicuous  transverse 
blotch  on  the  humped  nth  segment.  Smaller  blotches 
occur  also  sometimes  on  the  4th  and  6th  segments.  There 
is  a  narrow,  uneven,  black  line  on  each  side  of  the  me- 
dian dorsal  line  parallel  with  it  and  continuous  from  ist 
to  1 2th  segments.  Laterad  of  these  narrow  lines,  there 
is  a  conspicuous  broad  black  subdorsal  band  composed 
ot  several  contiguous  narrow  lines,  the  composing  lines 
frequently  blending.  On  segments  6-11  just  above  the 
bases  of  the  prolegs,  which  are  yellowish  white  with  red- 
dish markings,  there  are  two  short  sinuous  reddish  lines, 
the  lower  one  of  each  pair  being  the  broader  and  more 
distinct  and  the  space  between  them  being  pearly  7 white 
in  color.  Connecting  the  upper  one  of  these  two  lines 
with  the  subdorsal  band  there  is  on  segments  6-9  a  short 
sinuous  vertical  reddish  line.  When  the  general  body 
color  of  the  larva  is  black  the  spaces  between  the  narrow 
dorsal  lines  remain  yellowish  appearing  as  four  narrow- 
parallel  dorsal  lines  running  the  whole  length  of  the  body. 
Length  23—27  mm.:    width  3  mm. 

At  end  of  this  stage,  the  larva?  let  themselves  down 
from  the  tree  to  the  ground  by  a  silken  thread,  and  then 
crawl  up  on  the  side  of  an  adjacent  building  or  upon  a 
fence,  or  upon  the  trunk  of  the  tree,  or  they  crawl  down 
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from  the  foliage  to  the  tree  trunk,  and  form  a  naked 
chrysalid. 

Pupa  (see  d,  plate  Ivi) — Naked,  suspended  by  cremas- 
ter,  greenish-white  with  yellow  suffusion  and  black  mark- 
ings. Wing  cases  pearly  bluish  -  white ,  with  many  black 
lines  of  different  lengths.  On  the  dorsum  of  body  an  in- 
terrupted median  black  line  frequently  expanding  blotch- 
like. On  either  side  of  it  on  abdomen,  and  separated 
from  it  by  distinct  yellowish  markings,  an  interrupted 
broad  black  band  extending  to  base  of  cremaster.  Spira- 
cles black,  surrounded  by  yellow.  Ventrad  of  the  line  of 
spiracles  a  faint  narrow  longitudinal  line  of  pinkish,  and 
on  the  venter  two  submedian  bands  of  black  composed  of 
narrow  lateral  blotches.  Cremaster  single,  strong,  length 
1.5  mm.  Chrysalid  concave  on  dorsum  and  convex  on 
venter,  length  12  ipm.;   width  4  mm. 

Imagines  (see  e,  plate  Ivi) — Males  easily  distinguished 
from  females  by  longer  pectinations  of  antennas,  and  in- 
distinct yellowish  patch  just  beyond  apex  of  discal  cell  of 
fore  wing. 


• 

I 


» 


:>i 


i 


El 


1 

I 


.1 


t 
:  X 

■.i'\ 


4 

i 

i 

i 


1 


il 


•.  ii 


V. 


SEQUOIA  SEHPER^IKESa  s»^. 


PLATE  XVI. 


SEQUOIA  SEHPER'VlBEaS.  ^a^ou. 


u 


■  A 


Pl^.TE     XXX . 


I- 


► 


'^1 


5^ 


r$N 


fe^ 


^ 
m 


LSmMxI^z.. 


SIPHOSTOMA  STARKSII. 


:  :r^  ••.■^■— roj*  \KJrr  i» 


•  I 

■  ■! 


Map  of  MimtEiEy  Bayand  Vicinil)'. 


1 


HI 


i 


i 


Proc  Cat.  Acad  Sc.VdI  V. 


PLATE  XXI. 


I   JAStfti 


i/f»  jw»i7»4<r»  J' 


1^1 


II 


I 


../ 

"" 

"'? 

«,..,i 

P.dm^^ 

.--^v 

^.^y. 

'\' 

^l.Mo"V. 

W.,.J 

-  r 

•  I 


t 


• 


I 


r 


twiee  the  horlflostal 


f 


( 


i 


/ 


f'l! 


If 

li   kl  * 


PLATE     XX'/llI 


SARDINELLh  SIOUFEBK 


p:,atk     3o:ix, 


f^ClU*  PRESIDIONIS. 


i 


<I1 


11- 4i 


p:,A'ih:  XXXI, 


MUGll.  HOBOES. 


Ml 

I 'J  I 

U\ 
(•I 
\i\ 


PLATE  xoai 


EyWffiTOtX  eR\KBK.>*. 


■fii 


PLATE     JOOOD 


THYfilN*  £«tR»».»*H\, 


i 


piATE    WMV. 


HYNMIS  HOWM«»- 


lie 


PLATE    »OMI 


*POG0N  RETROSt'-U. 


1 


tgUOH  OPWJESCEK^. 


nil 


ORTHOPRlSttS  REOWMBlV 


EUPOMACENTRUS  FUtVILATUS. 


M 

1 

iH 

pi 

. 

ii 


PLATE    XUV. 


WICROSPATHOOON  UUmSStUkU^. 


11 


PLATE    Xiy. 


HKucHanra  oi4P4iu4. 


II 


II 


PLATE      XLVl. 


Wf.^'''"^ 


yy^:^ 


-X-N- 


XESURUS  PUHCTKTUS. 


il 


PLATE    Xiy.l 


TeuTHIS  CRESTOWS. 


PLATE  XLVia. 


1 


EVERMANNId  lOSTERVISP. 


1 


■  I 


ENNEANECTES 


fc^- 


OlNEMMlCHTHYS  V£M1WUS. 


II 


f 


I 


VA 


i 


?/ 


m^» 


SYMPHURUS  WILUAMSI, 


II 


PHRYGANIDIA  CAUFQRNICA  f 


II 


13.  SEBASTODES   OIPLOPROa 


SI.  SEBASTODES   CHUOROSTICTUS 


22.  SEBASTODES    ELONSATUS 


I,  SEBASTODES   RUBBIVIMCrUS 


t«.  SEBASTODF' 


PI^TE    IXU 


72.  SEBAST0DE5    ELONSATUS 


}.  SGBASTODES    RUBRIVINCTUS 


I4-.  SEBASTODES      LEVIS 


PLATE     LXV 


25.  SEBASTODES    SERRICEPS 


17.  SEBASTODES  RASTRELUQER 


II 


30.  SEBASTOOES   MALIGER 


30.  SEBASTODES   MALIGER 


I 


PLATE    \XVll 


31.  SEBASTOOes     MALIGER 


3S.  SEBASTOOES    PAUClSPINIS 


37.  SEflASTODCS     SAXICOL* 


38.  SEBASTODES   flUSERRIMUS 


39.  SEBASTOOES    CHLOROSTICTUS 


I. 

il 


♦0.   SEBA5TO0E5    ELONG*TUS 


I.   SE8ASTO0ES   RASTRELLIQER 


42.    SESASTODES   N  EBULOSUS 


iV. 


